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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

OUTBOARD MARINE CORPORATION
AND MONSANTO COMPANY,

)
)
)
)
vs. ) No. 78 € 1004
)
)
)
)
Defendants. )

The deposition of ROBERT K. RINGER,
called by the Defendant Monsanto Company for examina-
tion, pursuant to agreement and pursuant to the Rules
of Civil Procedure for the United States District -
Courts pertaining to the taking of depositions, taken
before Thea L. Urban, a Notary Public in and for the
County of Cook, State of Illinois, and a Certified
Shorthand Reporter of said State, at the U.S. Attorney's
Office, 219 South Dearborn Street, l4th Floor Conference
Room, Chicago, Illinois 60604, on the 22nd day of July,
A.D. 1398l, commencing at 10:00 o'clock a.m.

PRESENT:

MR. JAMES P. WHITE,
(Assistant United States Attorney
United States Attorney's QOffice
219 South Dearborn Street, l5th Floor
Chicage, Illinois 60604),

and
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PRESENT: (Continued)

MS. M. KAYE JACOBS,

(Water Enforcement Division

U.S. Environmental Protection Agency

230 South Dearborn Street
Chicago, Illinois 60604),

and

MR. SEBASTIAN T. PATTI,
(Enforcement Division

U.S. Environmental Protection Agency

230 South Dearborn Street
Chicago, Illinois 60604),

appeared on behalf of
States of America;

MS. ROSEANN OLIVER,
(Phelan, Pope & John, Ltd.
30 North LaSalle Street
Chicago, Illinois 60602),

and

MR. JEFFREY C. FORT,

(Martin, Craig, Chester & Sonnenschein

115 South LaSalle Street

Chicago, Illinois 6064Q3),
appeared on behalf of
Marine Corporation:

MR. BRUCZ A. FEATHERSTONE,
(Kirkland & Ellis
200 East Randolph Drive
Chicago, Illinois 60601),

appeared on behalf of

2
the United
Outboard
Monsanto Company..
| nea ‘ Uroan

Cepo,r “d ngr(nané QQDOP‘OF
138 Cout'\ La Saile S T treet

—~
\_"'caao. IH novs ECECE



INDEHZX
WITNESS: Direct Cross Redirect Recross
ROBERT K. RINGER
By Mr. Featherstone 4
By Ms. Oliver 136

EXHIZBTITS

Ringer-HMonsanto Deposition

Exhibit Marked for ID
No. 1 4
No. 2-A, 2-B 7
No. 3-aA, 3-8, 3-C ' 7
No. 4 49
No. 5 55
No. 6 ' 66
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Ringer - direct 4

(Witness sworn.)
ROBERT K. R I NGER,
called as a witness herein, having been first duly
sworn, was examined and testified as follows:
DIRECT EXAMINATICN

BY MR. FEATHERSTONE:

Q Are you Dr. Robert K. Ringer?

A Correct.

Q What is your present employment?

A I am employed at Michigan State University

as a Professor of two departments. I am Professor of
Animal Science. It has been changed.
I was originally appointed Professor of
Poultry Science, but we have amalgamated Dairy Science,
Poultry Science and Animal Husbandry into three depart-
ments and created the Department of Animal Science.
I am a Professor of Physiology and
Coordinator of Toxicology in the Pesticide Research
Center.
(Ringer-Monsanto Deposition
Exhibit No. 1 marked for
identification, 7/22/81, TLU.)

BY MR. FEATHERSTONE:

Q I have had marked as Deposition Exhibit Ne. 1,

1 hea ' Urban

—
ve"tl' ‘ea “‘hov-nand u{eoor‘ar
'z Cou!" ‘2 \ml. Sm:
(Chcago. Ilinais 2CE0C3

T~ g~ 7YY~




Ringer - direct 5

Dr. Ringer, a multi-page document and I ask you what it

is.
A This is a curriculum vitae that I prepared.
Q When did you prepare it?
A Roughly within the last year.
Q Does it reflect everything that you consider

of importance currently in your background and pro-
fessional background as a professor and author?

A It may be missing some of the very latest
publications since it was prepared. It looks like at
least a year ago.

Q The last publication that you have listed on
Exhibit 1 is dated roughly July 1978. That would be
the publication date, I'take it, is that right, Entry
No. 200?

A Yes. There are a number since that time,
a goodly number.

Q Any of the publications authored since July
of 1978, since the date of Entry No. 200 on Exhibit
No. 1, do anv of them relate to PCBs?

A Yes, they would.

-

I believe this was probably prepared as

early as 1978.

Q This, you mean Exhibit No. 1?
f ~ea ‘ Uroan
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Ringer - direct 6
A This exhibit we are talking about, Exhibit
No. 1.
Q Approximately how many articles have you

published relating to PCBs since Exhibit 1 was prepared?
A There are presently three in press right now.
Q By in press, do you mean they have not been

published yet?

A They have not been published yet.

Q Have any Been published since July of 19782

A Yes,

Q Do you have a copy?

A I have a copy of one with me. In fact it
would be more than one, a 1980 publication. This was

in press but not published.

MR, FEATHERSTONE: Off the record.

(Discussion off the record.)

BY MR. FEATHERSTONE: |

Q Back on the record, Dr. Ringer, you have pro-
duced here five documents and I have broken them down
into two groups: One, to reflect those that have been
published and the second to reflect thsse that have
not been published.

Would vou mark these as Exhibit No. 2.
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Ringer - direct 7

(Ringer-Monsanto Deposition
Exhibits Nos. 2-A and 2-B
marked for identification,
7/22/81, TLU.)
BY MR. FEATHERSTONE:
Q Dr. Ringer, I have had marked as Exhibit 2-A
and 2-B two documents, both of which are dated 1980,
which you produced here this morning.
Are these the only two documents you
have published since the preparation of Exhibit No. 1
that relate to PCBs?
A To the best of my knowledge, ves.
(Ringer-Monsanto Deposition
Exhibits Nos. 3-A, 3-B and 3-C
marked for identification,
7/22/81, TLU.)
BY MR. PEATHERSTONE:
Q Doctor, I have had marked as Exhibits 3-3,
3-B and 3-C three documents which you have produced
this morning.
Are these documents that have not vyet
been published but have been submitted for publication?

A That 1is correct.

Q Have they Dbeen accepted for publication?
- |
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Ringer - direct 8
]
|
1 A All three are accepted for publication.
|
f Q Are these, to the best of your knowledge, the

. only three documents which you have prepared for pub-
i lication and which have been accepted for publication
but have not yet been published?

? A That is correct.

Q Are there any documents that you have prepared
for publication and have submitted but have not.had
accepted yet since July of 19782
\ A I don't believe so. This is a complete list.

Q Doctor, on Exhibit 1 you have listed as one
of your three titles Coordinator of Toxicology,

Pesticide Research Center.

FPirst of all, where is the Pesticide

Research Center located?

; A On the Michigan State University Campus.
Q Is it part of the University?
A It is a Center as part of the University.

It is not a degree-granting organization. It is a
research center.

Q Can I take it from its name that it is a
research center specializing in pesticides?

A The title is called Pesticide Centar. The

Center has taken under its new director a broader
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Ringer - direct 9

approach in looking at environmental pollutants as well.

Q llas the Pesticide Research Center done any
work on PCBs? .

A As members, individdals have, yes., For example,
my own work has done or has dealt with and Dr. Zabik,
Z-a-b-i-k, Dr. Matthew Zabik.

Q He is an analytical chemist, is he not?

A He is an analytical chemist; Dr. Richard
Leavitt, L-e-a-v-i-t-t, is also an analytical chemist.

They both work together on analytical chemistry.

Q Does the Pesticide Research Center sponsor work?
A They do not fund research.
Q Your research on PCBs, is that work that you

have done under the auspices, if you will, of the
Pesticide Research Center?

A I started long before that, before the appoint-
ment to the Pesticide Center.

Q How about your present work in the PCBs? Is
that under the auspices of the Pesticide Research Center?
A My major appointment is 50 percent in the

Pesticide Center. Therefore, I must say it is partly
done under the auspices of it, but it is also done under
the Animal Science.. The animals are housed under the

Animal Science Department and under their control.
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Ringer - direct 10

Q Dr. Zabik and Dr. Leavitt are analytical
chemists, is that correct?

A That is correct.

Q Is their work on PCBs support work to someone
like yourself?

A Yes.

Q Who else at the Pesticide Research Center is
doing work of a type similar to yours on PCBs?

A No one, to my knowledge.

Q Your title is Coordinator of Toxicology. What
are those duties?

A The role of the Center is organized with a
director and four positions as coordinators. We have a
Coordinator of Analytical Chemistry, which is Dr. Zabik.
We have a Coordinator of Environmental Transfer and I |
am Coordinator of Toxicology, and Dr. Matsumori, who
1s a director also, is filling in as the Director of
Metabolic Studies.

Q I am interested in what you do as Cocordinator
of Toxicology.

A As a Coordinator, we are supposed to meet
with other departments and try to help foster research
done and to bring it into the Center as part of the

Center and see where the Center can help coordinate
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Ringer - direct 11

through either the use of the analytical ability or the
use of animals.

Q Are you in essence a clearinghouse of informa-
tion for the University as to what types of toxicological
projects are going on?

A No. We have a Center for Environmental

Toxicology as well.

Q Which is different?

A Which is the clearinghouse, ves.

Q Different from the Pesticide Research Center?
A That 1is correct.

Q What is the name of that group again?

A Center for Environmental Toxicology. Dr.

Jerry Hook is the Director there.

Q Do you have any position with the Center for
Environmental Toxicoclogy?

A It is a relatively new organization and we are
all on the faculty that are interested in toxicology

being brought into the Center.

This Center is to act as a clearinghouse

to the State of Michigan, to the public on questions on

toxicologyv.

Q But you have a position with the Pesticide

Research Center. My question is do vou have a position
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Ringer =~ direct 12

with the Center for Environmental Toxicology?

A th an appointment.

Q What is the breakdown and the jurisdiction,
if you will, of the Center for Environmental Toxicology
and the Pesticide Research Center?

My guestion 1s this, Docteor: I take it

they have two different focuses, if you will.

A Correct. This is research.

Q The Pesticide Research Center is?

A Research-oriented.

Q And the Center for Environmental Toxicology,

is that also research?

A It is going to be instructional and for public

information.

Q Is the Center for Environmental Toxicology

then the clearinghouse for information?

A Yes, that 1is correct.
Q You are not a toxicologist, are you, Doctor?
A I am now so labeled. I was trained as a

physiologist and biochemist.
Q Do you have training in toxicology?

A One cannot really describe exactly what a

toxicologist is. The training comes through pharmacology,

physiology, biochemistry, pathology.
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Ringer - direct 13

I am considered a toxicologist on campus.

Q You have no degrees in toxicology, is that
correct?

A That is correct.

Q So to the extent you have an expertise in

toxicology, it is by way of your background?
A Correct.
Q By that, I mean the types of projects you have

worked on for how many years that you have been a pro-

fessor?
. A Since '64, FPull Professor since '64.
Q In your position as Coordinator of Toxicology,

are you involved in the review of proposed toxicological
projects at the University?

A No, not as such unless the individual comes to
me and asks me to review it, which does occur.'

Q As a Professor in the Department of Physiology,

what are those duties?

A That is my ~--
Q Teaching appointment?
A Teaching appointment, correct =-- no, I am

listed as Research there, I am sorry, but I am teaching

a course,

In order to teach a physiology course at
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Ringer - direct 14

Michigan State University, you must be a member of the.

Department of Physiology and I teach an Aviaan Physiology

course.

Q Do you teach any courses that involve human
toxicology?

A For the past two years, I have been the

coordinator of a course entitled Introduction to
Environmental Toxicology, which we have students from
the Ahimal Sciences area, physiology, biochemistry,
animology, civil engineering.

They come from many of these departments.

Q I am not sure I got an answer to my gquestion.
A It is a basic introductory course.
Q You teach a basic introductory course that is

called roughly Introduction to Environmental Toxicology?

A Yes.

Q Now, my question was whether you had a teaching
appointment that involves human toxicology.

A No.

Q This course yhich vyou describe as the Intro-
duction to Environmental Toxicology, is that taught to
undergraduates?

A It is a 400 level course in which seniors are

taking the course and there are some graduate students.
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Ringer - direct 15

Q I am not sure what a 400 level course means.
Can a freshman take that course?

A A freshman could take it. It certainly would
not be advised because the prerequisites for it include
biochemistry, which they would not get in their freshman
vear.,

The course is a blend of graduate students
and uﬁdergraduate students.

Q I take it graduate students in the course are
specializing in other fields and taking the Introduction
to Environmental Toxicology as kind of a side course?

A Yes.

Q Your appointment as Professor in the Department
of Poultry Science, which I think you have now charac-

terized as the Department of Animal Science --

A Yes.

Q -- what are yéur duties there?

A Research and teaching.

Q Insofar as these three appointments are con-

cerned, 1s your principal appointment or the principal
focus of your activities in the Department of Animal
Science?

A I am housed in the Department of Animal Science.

My appointment is 40 percent of my effort within that
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Ringer - direct 16

department, so that my split is 50 percent in Pesticide
Center, 40 percent in the Animal Science Department and
10 percent in the Phvysiology Department with an 85 per-
cent research apvointment and é 15 percent %teaching
appointment.

Q Going back for a second to the teaching ap-
poiritment in the Department of Physioclogy, if I under-
stood your testimony correctly, vyou share the teaching
responsibilities for that one course, is that correct?

A The Introduction to Environmental Toxicology,
yes.

Q How many professors are involved in teaching
that course, and when I say professors, I don't mean
in the technical sense. I mean how many other teachers

are involved in that course?

A Apprbximately five.

Q I take it you split up the responsibilities by
background?

A Correct.

Q What portion of that course do you teaach?

A I teach the animal toxicology portion.

Q I take it to the extent the course in an

Introduction to Environmental Toxicology concerns human

toxicology, that is taught by someone else?

1
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Ringer - direct 17

A The Pharmacology and Toxicology Department
teaches the course which is more directed towards human
application, which we hope students will take this
course first and then go into that course.

Q That second course is the course on human
toxicology, loosely labeled?

A Yes.

Q You do not have any involvement with that

second course?

A No.

Q Do you have any PCB research presently under
way?

A No.

Q On several of your articles, there has been

reference made to a fellow by the name of Dr. Aulerich.

A We pronounce it Ullrich.

Q Dr. Aulerich. What is his appointment?

A He is Professor in Animal Science.

Q He has the same teaching appointment as vyou

do in that respect?

A He does no teaching.
Q He is all research?
A Research and extension. He is 75 percent

research and 25 percent cooperative extension.
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Ringer - direct 18

Is he presently doing any PC3B research?
No.

Do either you or Dr. Aulerich presently have

any PCB research being conducted under your supervision?

A

We have papers in the process of being pre-

pared on PCBs.

Q

Those papers that are being prepared are being

prepared by people in your department?

A
worked

Q

paring
A

Q

Q

A

They are being prepared by students that have
with the two of us.

I take it the papers those students are pre-
are papers based on their own research?

Cooperative research.

What is cooperative research?

Dr. Aulerich and I are directing the research.

So vyou do have -=-

Graduate students under us.

You are presently supervising ongoing PCB work?

Not at this exact moment. It has been completed

and the papers are being prepared.

Q

A

Q

How many papers are being prepared?

I can think of at least two.

When these papers are finalized for submission

for publication, I take it that is the goal?
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Ringer - direct 19

A That is the goal.

Q Is your name going to be on the papers?

A Yes .

Q I hate to do this, but let us label this for

the present time Paper 1 and Paper 2.
What 1is Paper No. 1 about?

A I am hesitating in the answer because the work
was done by an exchange foreign scientist that visited
with me and did the work while in the United States.

He has now returned to his country, his home country,
and is preparing the papers. .
They are dealing with the effect of PCBs

on the metabolism of the hormones from the thyroid

and estrodile from the ovary.

Q In which animal?
A In the mink.
Q You just said he is preparing papers. Is this

fellow preparing both Papers 1 and 2?

A That is correct.
Q Who sponscored this research?
A This research was conducted under moneys that

I had obtained.

2 From whom?

A Can I say this off-the-cuff for a moment?

—
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Ringer - direct 20

Q You can answer the gquestion this way. You
can tell me if it is the Government. If it is not tiie
Government, you can tell me if it is private sources.

If you still want to go off the record
after that clarification, we can go off the record.

A Partly a combination of both since the moneys
were there in a pool and we pulled on the different
sources. We did not have any specific money to do this
research with, which is why I hesitated in the answer,
so it is done somewhat --

Q Is there some Government money involved in
this research?

A Yes, there would have been some.

Q Which Government or which Government agency
gave you the money for that research?

.A This would be both EPA and I believe, I would
think there would be some dollars from USDA.

Q The money that vou said came from EPA, that
is US EPA?

A That is correct.

Q And was that money that was given to you for
general use? You said it was not directeéd to a specific

project as such.

A It was given to us to do PCB research with.
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Ringer - direct 21

Q With respect to the money given to you by

the USDA, was that money also given to vou to do PCB

research?
A To do mink research.
Q Were there any limitations on what type of

mink research you could do with the USDA money?
A No. Some of the dollars could have been from
the Mink Farmers Research Foundation, which also sup-

ports our mink research.

Q Where is that Research Foundation located?

A It is officed or was officed in Wisconsin.

Q It used to be in Milwaukee, I think, wasn't
it?

A No, a small town in Wisconsin. I believe it

is Thiensville.
Q That doesn't ring a bell with me.
A I do not believe I have the exact address with

me at this time.

Q Do you receive money on an annual basis from

the US EPA for your research?

A No.
Q How often do you receive money from the
US EPA?
A I believe I have had EPA money on two different
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Ringer - direct 22

occasions.

Q Let us take the last one first. Do you £ill
out a grant application for the US EPA money?'

A I filled out a form, ves.

Q And this monevy was used in the most recent
research that was under vour superviéion, I take it?
That was grant money you got from the US EPA after you

filled out a form?

A Yes, that is correct.

Q Do you have that form someplace?
A The exhibit.

Q They are out for Xeroxing.

The US EPA publication that is Exhibit 2-A

to your deposition, does that have the grant form or the

grant application form in the back?

A No, but it does have a statcment in the back.
Q What does the statement show?
MR. WHITE: If you recall.

3Y THE WITNESS:
A I do not recall.

BY MR. FEATHERSTONE:

Q In £illing ou%t those statements, did you have
to £ill out the purpose for the research?

A Yes .
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Ringer - direct 23

Q Is there any work presently being done at
Michigan»State that is a feeding study of Great Lakes
f£ish to mink?

In other words, is it a study similar
to the first one vou did back in the late '60s?

A Not under my direction, but I believe Dr.

Aulerich is directing some work that is being done on

feeding fish. !

Q To mink?

A Yes .

Q Are you in any way involved in that research?
A Yes, I am.

Q In what way?

A I believe I am listed as an investigator

because it is reported through the Sea Grant, the

Michigan Sea Grant Program through the State of Michigan

and Michigan State University.

Q You say you are listed as an investigator. What

does that mean?

A I am not the principal investigator.

Q Is investigator another word for researcher?

A Yes .

Q Did you have any involvement in the development

of that study?
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Ringer - direct

A Yes.

o] Would you describe for me
ment with the study is?

A My involvement was in the
the research with Dr. Aulerich. We

We are officed in the same suite of

24

what your involve-

original planning of

consulted together.

offices and we

consult together regularly on the research.

Q When vou say you are involved in the planning

f research, I take it that includes what type of fish

you were going to feed to the mink and for how

in what quantity?

long and

A That is correct.

Q Has that research been finished?

A No, it has not.

Q When is it due to be finished?

A I believe the graduate student is in the last

portion of the research right now.

Q When you say last portion of research, what

does that mean?

A I believe the mink are going to be terminated

on the study July, roughly around the first portion of

July, which we are in right now.

Q Was 1% a six-month feeding study?

A I believe 1t is longer than that.
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Ringer - direct 25

Q When did the stﬁdy begin?
A Approximately two years ajo; therefore, I
must gqualify my previous answer that this is work directed
toward getting at the PCB problem that is ongoing.
Q Which £fish were selected for use as feed?
A We have been looking over the last several
years at some of the fish meals and products coming
from the Great Lakes to see if we can use them again
as food sources fbr the mink industry.
Q I understand that, but which fish did you use

as fish meal in this study?

A I do not exactly know right now.

Q Did you use more than one species?

A Yes,

Q How many species of fish did you use or did

you select, I guess' is the word?
MR. WHITE: If you recall.

BY THE WITNESS:

A I do not recall how many.

BY MR. FEATHERSTONE:

Q Did you use the coho salmon?

A No, not to my knowledge.

Q Did you consider using coho salmon?
A No, I do not believe so.
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Q Why not?

A Primarily because we have considerable amount
of research done on the coho.

Q The research you are referring to is the
research that was done in the late '60s or early '70s87?

A Correct.

Q And vou did not think it was necessary to do
any subsequent research in use of coho salmon as a feed
source for mink?

A Our interest was in looking at some of the
other species, one of which I do know was the aléwife.

Q Doctor, when I was reviewing the work of yours
to which I had access, which does not include the five
documents which you produced this morning, I notice
that you fed mink with coho salmon that was caught in
'68 and '69 and none caught later than that, is that
correct?

A I believe '687, '68.

Q But the best of your recollection, no coho
salmon caught after 19682

A Could also be 1969.

Q Does the present feeding study being done at
the Michigan State University include lake perch or

yellow perch?
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A I do not recall.
Q Does the study at Michigan State University

now ongoing include feeding of mink with bloater chubs?

A I . also do not recall.

Q Does the feeding study at Michigan State

University ongoing include the feeding of trout to mink?

A Not to my knowledge.
Q Is the trout considered as a possible source?
MS. JACOBS: You are referring to a particular

species of trout?

MR. FEATHERSTONE: Trout, period, any species of
trout. That is why I did not say lake trout or rainbow
trout or brown trout.

BY THE WITNESS:

A I do not recall that we were considering using

any trout.

BY MR. FEZEATHERSTONE:

Q Any species of trout?

A No.

Q We are on the same wave length.

A Yes.

Q Because of Ms. Jacobs' suggestion, did vou

consider using any other species of salmon other than

coho salmon in vour feeding study?
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A Not to my knowledge.
Q In one of your recent answers, you interjected
that you remembered alewives was selected as fish for

uses of feed to mink in this present study.

A That is correct.

Q Any other species of fish that you can remember?
A Not specifically.

Q Is the purpose of the study that is now being

done at Michigan State to determine whether fish caught
out of Lake Michigan and processed by feed manufacturers
could be used as a fish feed source to mink?

A That was the purpose of the study.

Q Does the program that is now going on at
Michigan State involve any analytical work to determine
the levels of PCBs to be used in the fish feed that is
being used?

A Not that I am involved in.

Q I am not quite sure I understand your answer.
The study I am asking vou about is the study that is
being done under Dr. Aulerich in which you were involved
in the planning.

A Sorry, I misinterpreted }our question.

Q " Fine. The series of guestions that I asked

vou about the species oI f£ish being used, you understood
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Ringer - direct 29

my questions to relate to this study that Dr. Aulerich.

is supervising and which you were involved in the

planning?
| A Yes.
Q I am still on that study.
A I'm sorry. I was looking for whether you were

asking the gquestion of whether other people were looking
at fish from the Great Lakes.
Q No, I am sorry.
The study that is now ongoing at Michigan
State, is there analytical work being done to determine

the level of PCBs in the fish that is being fed to mink?

A Yes.
Q Is that work being done by Dr. Zabik?
A It is being done in the Pesticide Research

Center under his direction but by a graduate student
that is working with Dr. Aulerich.

Q Is the analytical work that is being done in
this project to cdetermine the level of PCB in the £fish?

A Yes.

Q Does it also determine the chlorination of
the PC3 in the fish; in other words, whether it is
Aroclor 1242 or 1243 or 1254 or like Aroclors?

A I believe he is looking at the total area under
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Ringer - direct 30

the curve and not for any one specific Aroclor.

Q So the analytical results are going to shbw
total parts per million concentration of PCB?.

A That is corréct.

Q And there will be no breakdown of 1242, 1248,
1254, 126072 |

A Not beyond the fact that he must run some
standards in which to check the gas chromatograph against.

Q In order to determine that something is in

fact a PCB?

A That isicorrect.

Q Were you involved in the decision to look
only for the total amount of PCB rather than break it
out according to the particular chlorinated PCB?

A It is rather difficult to specifically say
when you analyze a £fish that this is all exactly 1254
or 1248 or 1242 because you have additional peaks in
there that makes it difficult.

In other words, they do not mimic the
exact standard that you put into the gas chromatograph.

Q The weathered PC3 sample, if you will, doesn't
look identical to the chromatograph of the commercial
sample, 1s that what you are saying?

A I am questioning the word weathered. The one
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that has been taken from an animal where it is passed
through the intestines and metabolized in some way.

Q That is how you understand it is different
from a commercial?

A It may be somewhat different from a commercial
standard.

Q What you are telling me is it is hard to
characterize a PCB you find in a fish as 1242, a 1248,
a 12607

A In general you can, but if there are some
additional peaks there, you would not want to say spe-
cifically that it is only 1254 and absolutely nothing
else uneguivocally.

Q Was the analytical difficulty the reason why
a deéision was made not to try to break out the total
PCB content of the £ish fed according to the degree of
chlorination of PCBs?

A Basically, ves.

Q You are aware, Doctor, are you not, that other
researchers have indeed made an attempt to break out
total PCBs into the various Aroclors?

A As you stated, an attempt to do it, yes.

Q In view oI your earlier research in which you

founéd different affects on mink from the different
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chlorinated PCBs, why was it then with that research you
didn't decide to break out, attempt to break out by
your best analytical efforts, the various chlorinated
PCBs?

A I am not sure I am interpreting your question
so that I can answer it. Could you restate it?

Q Earlier research, Doctor, and correct me if I
am wrong, has shown that the different chlorinated PCBs
have different effects on mink.

A Somewhat, yes.

Q I will accept that answer for the time being.

In light of that, why wasn't an effort
made or why isn't an effort being made to break out
PCBs that you are now feeding the mink through the fish
into the various chlorinated PCBs?

A In that in my experience, many of them have
looked like 1242 to 1254 and since those compounds
differ only slightly in their effect upon the mink, I
am not sure it was necessarf to look at the individual

ones.

MR. FEATHERSTONE: Thea, could you read back his

answer?

(Answer read.)

3Y MR. FEATHERSTONE:
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Ringer - direct 33

Q Doctor, in 19i7 vou published a report entitled
"Current Status of PCB Toxicity to Mink and Effect on
|  Their Reproduction."
A That 1is corract.
! Q In that report, you set forth the results you
obtained in feeding mink two parts per million of 1016,
i 1221, 1242 and 1254.
A That is correct.
% Q Have you, Doctor, done any other feeding

, studies involving mink and involving Aroclors 1242, 1221

| and 10162

A We have done additional work on Aroclor 1016

' and 1242, but not on 1221. They are part of the exhibits
% that were presented this morning.

| Q The additicnal work that you have done on

. 1242, that has been published. It is one of the exhibits

this morning, I know, but when did you publish the work?

A It is the one that was published in 1980.
; Q Was that for the EPA?
% A No, it was not.
| Q This study at Michigan State University that

. is now ongoing, is it only a study that involves the

feeding of fish to mink -- let me restate the gquestion.

I understand that mink feed involves a
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variety of different animals. I take it that what is
of concern to vou is the fish portion of the diet be-
cause that is the portion that migh£ contain PCB, is
that correct?

A That is correct.

Q The ongoing study at Michigan State University,
does that involve any direct application of a commercial
PCB preparation to the food?

A No, it does not.

Q So to the extent PCBs are involved, it is
through the fish portion of the diet?

A Yes.

Q What portion cf the diet being fed to the
mink in the study is fish?

A I believe we were targeting for the equivalent
of 30 percent fresh fish, but since portions of these
studies were fish meal, they were dried and therefore
they have to be reconstituted with water to bring them
up to a wet weight.

Q Your earlier studies, and by earlier studies
I am talking now about the one back in the late '60s,

fresh fish comprised 30 percent of the diet fed to the

mink?
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Ringer - direct 35

Q I take it none of that was fish meal as such?
A No.
Q So the present study at Michigan State Uni-

versity involves both a diet similar to the one you gave
back in the late '60s and also a fish meal diet that is
diluted?

A I am not sure whether there are any fresh £ish
in the present study other than the controlled diet
would be.

Q I want to get away from the controlled diet
for a second.

Tell me what the controlled diet is in
this study, the one that is ongeing at Michigan State
University.

A I could not give you the formulation offhand.
The controlled fish would be an ocean fish.

Q And that controlled fish would be a certain

percentage of the total diet?

A Yes.

Q I take it that would be about 30 percent?

A Yes.

Q Are you feeding a controlled group with fish

meal, say, ocean fish meal?

A I believe so, but I would not be absolutely
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sure. Our purpose in this study was to, as I stated
earlier, see if we could render the fish taken from
Lake Michigan or that could be taken from Lake Michigan

as an edible product for mink.

Q Who is sponsoring the research?

A That is being sponsored by the Michigan Sea
Grant.

Q Oh, that is right.

Is there a target date for preparation

of a final report?

A A report is due within approximately one month,

but this will not be a published report, to my knowledge.

Q Who are you submitting the report to?
A It goes to the Sea Grant office.
Q Who is the fellow who is responsible for

raeceiving the report £rom you?

A I presume it will go first to Al Beeton's

office at the Universit? of Michigan.

Q Is that B-e-a-t-o0-n?

A B-e-e-t-o-n.

Q Who is he?

A Al Beeton is the Director of the Michigan Sea

Grant Program.

Q Does he have a teaching appointment at Michigan
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Ringer - direct 37
State?
A I do not know.
Q Are you rfamiliar with the results of this

study, the ongoing study at Michigan State?

A Not in all details.

Q Are you familiar with the results in any
detail?

A Not at this point to be able to state the

results because the animals are just finishing.
It is just a little too early for me to
answer that gquestion.

Q I take it when the research is done, you are
going to review the results?

A Definitely.

Q I take it the results of the research'that is
now ongoing at Michigan State will form a basis for
whatever opinions you give about Lake Michigan fish?

A That would be correct.

o} By the way, are the fish that are being fed
in this study at Michigan State, Lake Michigan fish?

A I believe they all are. ‘

Q The two-~year time period of the study, how was

that determined?

A Basically it is what we thought we could
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accomplish within that period aof time to go through two
years of feeding mink.

Q Two different years of reproduction?

A Yes. And that was the goal, to locok at the
effects upon reproduction and growth and survival of the
offspring.

Q Where were the fish obtained in the study?

A Dr. Aulerich obtained‘the fish and I could not
cite the exact source.

Q Was there any effort to be any more selective
in vour selection of fish other than to make sure they
were from Lake Michigan?

In other words, did you focus on £fish
caught in a particular part of Lake Michigan?

A No. I believe we were limited in where we
could get fish from at the time we wanted to start this.

Q How were you limited?

A There aren't that many plants processing fish

that we could use.

Q In your study?
A In our study.
Q I take it the ongoing study at Michigan State

University makes no attempt to be selective in respect

to f£ish caught in a particular part of the Lake?

- !
hea | Ursan

~ 1 ' m
Cev".-r-ea Qnorthona ‘< eporier

134 SQUtL L_a Sa”a Stm:

Chicaao, [Hhineis 5C6C3

1M TR~ TN

—



Ringer - direct 33

A That is correct.

Q What was the criteria used to determine what
species of Lake Michigan fish to use in the study, and
I realize you'cannotlremember now species, what those
species of fish are, but you must have had some criteria.

(A The original goal as requested as to loock at
the extraction of portions of the fat, and therefore, I
believe we were looking for a range of fish over a
range that had different fat content in the fresh fish.

Basically, for example, the alewife is
fairly fatty and the blocater chub is a fairly fatty
fish and less in general than the perch.

Q Was the criteria to use the fatty fish?

A No, 1 believe we were looking at a range of
several of these so that we loocked at different ranges
of fat.

Q So you were looking at fatty fish, £fish with
medium fat levels and lean fish?

A Yes, that was the original intent in our dis-
cussions.

Q The ongoing study, are you feeding the mink
ground whole fish? In other words, was there any effort
to trim away what vou call the by-products?

A No, we did not prepare the meal. These were
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Ringer - direct : 40

commercial meals.

Q Did you make any investigation to see how the
commercial preparer prepared the f£ish meal?

A No, we did not.

Q So you don't know whether there was any trimming
that went on?

A No.

Q And, of course, trimming of a fish before
preparation would affect PCB levels?

A That would be correct.

Q You said you are testing fish meal. I don't

know anything about fish meal. What is it?

A Fish meal is a dehydrated fish product.
Q Sold to mink farmérs among others?
A Fish meals are sold from various sources ¢to

various animal industries. Poultry users have used a

lot of fish meal.

Q I want to focus on mink.
A Okay.
Q I take it there are businesses in the Great

Lakes area that prepare fish meal that are offered for
sale or could be bought by mink ranchers?

A That i1s correct.

Q And that is why you are doing this study?
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A Yes.

Q How does the mink rancher use the fish meal
in preparing a diet for the mink?

A It would be incorporated in the diet and then
water added to it to bring it up to a palatable ccn-
sistency. The industry has been for a number of
years trying to move away from feeding fresh frozen
ground meat as their sole diet. They are going to what
we call dry diets.

The researchers, the feed companies have
been producing a pellet-type feed that is made up of
meat products, dehydrated meat products, dehydrated
poultry, dehydrated fish, into which they incorporate
into this pellet and then feed to mink. ‘

Q If a mink rancher buys dehydrated fish meal,
adds water ‘to it to get it to a palatable composition,
is that all the mink is fed?

A No. He would have other products in the diet,
cereal grains.

Q Meat?

A Probably some meat, trimmings from the
slaughter industry.

Q I take it it is the water-added fish meal that
makes up 30 percent of the diet.you are feeding to mink
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in this ongoing study at Michigan State?
A Jes.
Q In this ongoing study, is there any effort to

limit the water-added fish meal to, say, 15 percent of

the diet?
A Not to my knowledge.
Q So each of the test groups is receiving 30

percent of its diet as fish meal?

A I believe 30 percent is the figure.

Q Doctor, in any of the PCB work that you have
done with mink, have you varied the percentage of diet
that is fresh from 30 percent? Have you ever tried
15 percent or 20 percent or 10 percent?

A I believe we have used 30 percent all the way
through our study. The commercial industry does vary
the percentage of fish all the way up to -- I've heard
figures as high as 65 percent of the diet being composed
of £ish.

Q When you say the commercial industry, what do

you mean?

A The mink industry out in the States, Michigan,

Wisconsin, Minnesota.

Q Are these mink ranchers you are talking about?

A Mink ranchers, ves.
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Ringer - direct

Q Are there mink ranchers today who are using

Great Lakes fish in the diet for their mink?

MR. WHITE: If you know.
BY THE WITNESS:

A I know of only one that had been
attention that has been interested and has
a limited quantity of a fish meal.

BY MR. FEATHERSTONE:

Q The limited quantity of the £fish
Lake Michigan fish?

A Yes.

Q How limited?

In other words, what percentage of the

diet?

called to my

been using

meal

43

, is that

A This I do not know. I do not think he uses it

throughout the entire vear.

Q You testified this is the only mink rancher

who has been brought to your attention.

Have vou made any independent effort to

determine if there are independent mink ranchers cut

there using Lake Michigan or Great Lakes fish as any

portion of the diet?

! A No, I have not.
Q Have you made any effort to follow the breeding
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Ringer - direct 44

results or growth results that this mink rancher has
experienced as a result of using Lake Michigan fish in
a portion of his diet?

A I héve not. Dr. Aulerich has been the one

who has been contacting this individual.

Q Who is this individual?

A That I could not give you. I do not know the
name.

Q Where is he located?

A It is not in the State of Michigan. I believe

it is Illinois.

Q Do you know where in Illinois?
A No, I do not.
Q When you testified that certain mink ranchers

have used up to 60 percent of the diet as fish, when is
that?

A Mink ranchers‘generally buy the products when
it is economically feasible to feed them., The casse
where I heard of as high as 65 percent came out of
Englaqd where a mink rancher stated to me that he had
fed up to 65 percent of his diet as fish.

Q I want to focus on mink ranching in the Great

Lakes Basin.

What is the range of percentaga of diet
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that mink ranchers in that Basin use as fish?

A

I don't keep up with that. Dr. Aulerich is

the mink expert from the commercial industry side and

I rely

Q

on him.

You mean is Dr. Aulerich who is aware of what

is going on among mink ranchers?

A

Q

A

Q

Yes.

What they are doing?

Yes .

And you rely for your information, whatever

information you have on information passed along to you

by Dr.

A

MR. WHITE:

Aulerich?

Through Dr. Aulerich, that is correct.

industry?

THE WITNESS:

yes.

BY MR.

Q

FEATHERSTONE:

Let me get this straight.

With respect to the commercial

With respect to the commercial industry,

When you say commercial industry, you are

talking about the mink ranchers you find in Illinois and

Michigan and those states?

A

Q

Yes, I am.

Do vou have any plan to speak to Dr. Aulerich
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Ringer - direct 46

and get yourself educated and find out what the mink

industry is doing before you give testimony in this case?

A Could you restate that gquestion, please?

Q Sure. Before you give testimony here in

Chicago during the trial of this case, do you have any

plans on talking to Dr. Aulerich about what he has
learned about the commercial mink industry as vou have

described that?

A I can do that.

Q I am sorry?

a I can do that.

Q Do you have any plans to do that?

A I had not planned definitely to do that.

Q Have you been asked to educate yourself on

the commercial mink industry?
A No.
Q Dr. Ringer, have you testified on PC3s in any

trial or hearing in which your testimony has been

transcribed?
A Yes, I have.
Q Where and when?
A I have been involved in three such cases.
Q When was the first?
; MR. WHITE: Before we go into that area, could we
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take a five-minute break?

MR. FEATHERSTONE: Sure.

(Brief recess had.)
BY MR. FEATHERSTONE:

Q Dr. Ringer, before we toock a short break, I
asked about your pfevious testimony on PCB and you
reached into your bag and pulled out what ‘appear to be
three transcripts.

A Yes. The first case that I was involved in.
was the Bethlehem Mink Farm and that case was in Concord,

New Hampshire.

Q What is the date on that?:
A November 7, 1974.
Q Is that a deposition testimony or trial

testimony?
A Trial.

Q By the way, the three transcripts you produced

here, are these your only copies?

A They are my only copies, yes.
MR. WHITE: We can have them reproduced.
MR. FEATHERSTONE: Fine.

BY MR. FEATHERSTONE:
Q Did you testify for the plaintiff in this case;

in other words, for the Bethlehem Mink Farm?
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Q

A

Ringer - direct 48

Yes.
What is your second testimony?

In the State of New York, Department of

Environmental Conservation, and the General Electric

Company.

Q

A

A

Q

Wwhen was that testimony, approximately?
1975.

The third, what was the third testimony?
To the Environmental Protection Agency.
aAnd that was in 1976 in Washington?
October 14, 1976.

If I understand your testimony, Doctor, you

have not testified since 19767

A

Q

A

Q

That is correct.
In 1976 you testified on behalf of EPA?

Yes.

Have you been consulted by anyone as a possible

witness in any trials or hearings since 1976 with the

exception of this present case?

A

-~

I have been contacted by several lawyers, but

never carried beyond that point. Either they dropped

the interest or nothing ever happened.

Q

Were you consulted or contacted by lawyers in

connection with actual litigation, trials?
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A No.

Q Have you given any depositions since 19762

A No.

Q In 1976, Doctor, you prepared and submitted in

this EPA hearing an affidavit. Do you remember that?

A In looking that over, ves.

(Ringer-Monsanto Deposition

Exhibit No. 4 marked for

identification,7/22/81, TLU.)
BY MR. FEATHERSTONE:

Q Dr. Ringer, I hand you what has been marked
as Deposition Exhibit No. 4. That is a multi-page
document. The first page bears the number US 9223.

It purports to be an affidavit that you signed in 1976
and submitted to the US EPA.

Is that in fact what it is?

A Yes, it is.

Q Who drafted the text of the affidavit?

A I did.

Q Did you submit a proposed affidavit to EPA for

suggestions or revisions before vou signed that affidavit?
A I do not recall.
Q Did you discuss the contents of the affidavit

which is now Exhibit 4 with anybody £rom the Government
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before signing it in 197672

A I do not recall.

Q In your files in East Lansing, Doctor, would
vyou have retained any communications or correspondence
or earlier drafts of the affidavit?

A I do not know.

Q Are you a pack rat-type of guy who maintains
very extensive files?

A Somewhat.

Q So you may well have something and you just

- don't remember it?

A That could be correct.

Q N8w that I have shown you vour earlier affi-

davit which was signed back in 1976, have you submitted

any other affidavits on PCBs?

A No.

Q Since that time?

A No.

Q Did yvou submit any affidavits to anyone on

PCBs before you signed Exhibit 42

A Not to my knowledge.

Q Doctor, before I forget, I have a couple of
wrap-up, clean-up gquestions.

The fish meal that is prepared by the

Thea [ (Urban
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commercial companies that is made available for use by
mink ranchers, what is the composition of the fish meal?
In other words, what £ish are used?
A As I indicated earlier, I know one was an

alewife fish meal.

Q That is a commercial preparation'based on
alewife?

A To the best of my knowledge.

Q Are there other preparers of fish meal who

use species of fish other than alewives?

A ‘I don't know,.

Q You haven't made any effort to find out?

A No.

Q This study that is ongoing at Michigan State,

is the fish meal being fed to the mink, is that entirely
commercially prepared fish meal?

A That was.

Q In other words, there was no effort made by
your department to prepare its own £ish meal?

A No.

Q Did anyone in this ongoing study at Michigan
State make any effort to determine what species of fish
was ground up in this fish meal, other than what was

being fed, the alewife?
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A I don't know.

Q Was that part of the plan to determine that,
was that deemed important?

A I don't recall rigﬁt now.

Q Referring back for a minute to Exhibit 1
which is your curriculum vitae, there is attached a
multi-page listing of publications which I assume are
publications in which you had a hand.

There are, with certain of these publica-
tions, brackets or handwritten marks. Did you do that?

I think if you flip through the other
pages you will see that.

A I do not recall.

Q During your lunch hour, would you please mark
on Exhibit 1 all those articles that pertain to PC3s,

to the best of your recollection?

A You are asking me during my lunch hour, to do
this?

o] Yes.

A Yes, I would.

MR. FEATHERSTONE: You don't have any objection to

him doing it that way rather than him sitting here now?
MR. WHITE: No, I don't.
BY MR. FEATYHERSTONE:
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Q When you make those marks, Doctor, would you
make them other than as brackets in cark pen as some-
body else did in your curriculum vitae?

A Yes.

Q Doctor, back on Exhibit 4, if you would look
at the last exhibit to the affidavit which is a study
on Aroclor 1016 that was done in 1976, it is listed as
Exhibit F to your affidavit.

A Yes.

Q You testified earlier that you had two grants
from US EPA.

Was the first grant used to prepare this
1976 report on Aroclor 1016?

A I do not recall specifically.

Q The 1976 study on Aroclor 1016 labeled
Toxicity of PCB Aroclor 1016 to Mink, the bottom of the
cover sheet of the report, the number US 9260, it has
"Submitted By"“ and twoauthors, and then it says July 1,
1976.

Is that the date on which this report was
submitted to US EPA?

A That would be correct.

Q IZ I read this correctly, the test itself was

done during the time period January 1, 1976 to June 30,

Thea L Urban
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Ringer - direct 54

19762

A Yes, and therefore this was probably not --
vyes, that is correct.

Q I take it you and Dr. Aulerich were commissioned
by US EPA to do this study on Aroclor 10162

A The grant was to me.

Q All right.

You were commissioned by US EPA to do
this study wihrich is now Exhibit F to your affidavit?

A Yes.

Q At the time you received the grant moneys and
the commission to do this study, you were aware, were you
not, that this woﬁld be used in the proceeding in Wash-
ington at which you later testified?

A I do not recall whether that was the case or
not.

Q Doctor, you testified in Washington on October
14, 1976. How long prior togthat date had you been
retained bv US EPA to testify in that prroceeding?

A Would you repeat that date?

Q You testified on October 14, 1976 in Washington.
I take it you had been retained by US EPA to testify
sometime in advance of that. You didn't walk in cold
off the street.
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A You are probably correct. I am sure I did not
walk in.
Q Do you remember that you were retained to

testify by the EPA prior to the time you completed your
repocrt which is now Exhibit F to vour affidavit?

A That could be the case, but I don't know.

Q Have you everAformally published this “?inal
Report" to the US Environmental Protection Agency on

Aroclor 1016?2.

A Yes, it was presented earlier as Exhibit 2-B.
Q 2-8?
A Yes.

(Ringer-Monsanto Deposition
Exhibit No. 5 marked for
identification, 7/22/81, TLU.)
BY MR, FEATHERSTONE:
Q Doctor, I have had marked as Exhibit 5 your
13977 published report that I refarred to earlier called
Current Status of PC3 Toxicitv to Mink, and Effect on
Their Reproduction, which was published in the archives
of the EZnvironmental Contamination and Toxicology.

Do you remember that report?

A Yes, I do.
Q Doctor, vou would agree with me, would you not,
- t
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that this Exhibit 5 was published after you did the work

for EPA on Aroclor 1016 which is Exhibit 5 to your
ffidavit of 19762

A I cannot say that this was not submitted
before that date since it takes apprbximately a year
for a publication to come out.

Q My question, though, Doctor: The publication
of what is now Exhibit 5 to your deposition came after
you finished and submitted to US EPA your study of
Aroclor 1016, which is now Exhibit 5 to your affidavit
of 1976.

A Not the completed study, no, that would not

be correct.

Q When you say not the completed study, what

study are vou talking about?

A Exhibit 2-B that was presented earlier extends

beyond this date of Exhibit F.

Q Exhibit F to your affidavit?
A F to the affidavit.
Q My question, Doctor, is the report that you

submitted to the United States EPA on July 1, 1976

showed results that you had in hand before Exhibit 5

was published, is that correct?

A I cannot be certain of that.
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Do you have any reason to believe that the

publication date of 1977 for Exhibit 5 is wrong?

A

No, that is the correct date, but

as I stated

earlier, it takes approximately a year for a publication

t0o come out;

Q

therefore,

this was submitted in 1976.

And my gquestion was simply this, Doctor: You

would agree with me that the publication of Exhibit 5

came after you had completed’and submitted a final report

to the US EPA on Aroclor 1016 on July 1,

A

Exhibit F.

A

Q

19762

I will agree that it will be as stated in

Which itself says Final Report,

For those dates.

doesn't it?

The dates of January 1, 1976 to June 30, 19767?

That is correct. |

Doctor, in the course of all your publications,

have vou ever added a footnote to an article after you

had submnitted it for publication?

A

Q

lication?

A

Q

~

Footnotes are added.

After an article has been accepted for pub-

Such as?
Doctor, no,

What I

please answer my question first.

am interested in is I am asking
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Rincer - direct 58

a general guestion about your experience in publishing
articles in your peer publications.
A Additional data is never added, in my experience.
Q  Have you ever added a fcotnote to any of your
articles after they had been submitted for publication?
A If I can gualify that answer, I would be glad
to answer it.
Q Why don't you answer the question first.
After you have submitted an article for publication,
have you ever, in all of the publications that you have
produced, added a footnote?
A Yes, I have.
Q Have vou in all of those articles that you
have published, have you ever after you submitted any
of them for publication, ever made changes in paragraphs?
A When they are submitted for peer review, ves,

vou must adhere to what the peer review has regquested.

Q Have you --
A Or sugcested.
Q Have you ever on vour own, after vou have sub-

mitted an article and it has been accepted for publication,

proposed that certain paragraphs be modified?

A Not iI it changes the meaning of the tex%, but

-7

to change word structure or sentence structure, ves.
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Q After you have submitted articles and.they
have been accepted for publication and obviously before
they have been published, have you ever added paragraphs
or added sentences?

A These have been in light of the referees that
have suggested changes.

Q Have you vourself ever suggested that other
paragraphs or sentences be added to something that you
had submitted for publication?

A I den't know. I would still have to gualify
the guestion whether I added footnotes: Occasionally
I have added an acknowledgment on the back or citation
as to the sponsor of the grant or sémething like that
as a footnote.

Q Let me ask you this, Doctor:

If after vou submit:ed an article for
publication vou thought that in light of research that
you had done since the article had been submitted cast
some doubt on the results or conclusions you reached
and expressed in the article that was submitted, would
it be your practice to add a footnote or a paragraph or
a sentence or something so indicating what vour new
research has shown?

A My procedure is to publish another article on
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the subject matter.

Q and in your first article, you would just let
it go as is even though it might be misleading or mis-
construed?

A When I would report the data, I would report
the data as it was obtained.

Q Doctor, let me ask you this:

If after you submitted an article for
publication and it had been accepted for publication you
changed your mind about the importance or significance
of the conclusions shown in that article, would vyou make
any changes to the article if you could before it came
out?

A My policy, as I stated, is to report the data
as it was obtained.

Q But answer my question. Is the answer no?

MR. WHITE: He just answered your question to the
best of his ability.

THE WITNESS: 4 Would you repeat the guestion?

MR. FEATHERSTONE: Would vou read the question.

(Question read.)
BY THE WITNESS:
A I would still adhere to the contention that

you regort the data as it was obtained and your
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interpretation of data at that time.

BY MR. FEATHERSTCNE:

Q So the answer is you would not make the change?
A If that is as you interpret it, ves.
Q I am not interested in my interpretation. I

am interested in your interpretation or your answer.
Is your answer that you would make the
change?
A Basicallv, I do not change the results of an
experiment.
Q That doesn't answer my gquestion, Doctor. I
will tzy it again.
I am not asking you to change the results
cf an experiment.
A' I am not sure whether yvou are asking whether
I changed the interpretation of the results =--
MR. WHITE: Let him ask the guestion.
BY MR. FEATHERSTONE:
Q Doctor, I am not asking you to change the
results of vour experiments. What I am asking is this:
If after you had submitted your report
like Exhibit 5 which contains both a description of the
study, a numerical summarization of the results of vour

study, and at the end a description of vour conclusions
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and interpretations based on those results, if after

you submitted an article like Exhibit 5, further research
or new research caused vou to change your opinion as to
the conclusions or interpretations to be drawn from

this study that you had earlier submitted, and assume
further that you had an opportunity to make the change

in the article before it was published, would you make

the change to show your new conclusions or interpreta-

tions?

A To the best o0of mv knowledge, I have not done
that. .

Q Would you do that?

A That is speculative.

MR, WHITE: Bruce, I think you would have to give

the doctor an example of what you mean by a change, how
miniscule, how difficult, how much it changes the con-
clusion.
He has answered the question, as I believe
I understand i%t, as the data is reported in his statement.
MR, FEATHERSTONE: I am asking about his inter-
pretations and conclusions. )

3Y MR. FEATHERSTONE:

Q Doctor, what difficulty are you having with my

-

guestion? I have tried to make it as best as I can.
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Obviously I cannot do it.

A Well, it is a question of degree that you are
asking.
Q In other words, youmight make the change if

it were a significant change in your conclusions or

interpretations as opposed to one that was not so sig-

nificant?
A I don't think that helps the guestion.
Q You said it was a guestion of degree. Degree

of what? I will start from the bottom up: Degree of
what?

A As I said, if it is a question of whether I
would change the interpretation based on the data that
was shown, no, I would not.

"MR. FEATHERSTONE: Would vou read the answer?

(Answer read.)
BY MR. FEATHERSTONE:

é When you say data that was shown, that is the
data that was reported in yvour study that was submitted
for publication or the new data which causes vou to

reinterpret the old data?

A The data that is reported in the study being
reported.
Q The one you had submitted for publication?
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A Yes.
MR. FEATHERSTONE: Thea, go back and read the
answer he gave before these two questions.
(Record read.)
BY MR. FEATHERSTONE:
Q Let me ask a guestion this way:

Are there any circumstances under which
you would modify cr change by footnote or by refision
the conclusions or interpretations in an article that
had been submitted for publication before it was in
fact published where new research caused you to change
your conclusions or change from the conclusions that
were shown in the article that was submitted for pub-
lication?

A I have not done that, to the best of my

knowledge.

Q Can you see any circumstances in which you

would do that?

A You are asking me to project into the future.
That is very difficult.

Q Is the answer no?

A Basically, ves, I would sav no.

[ @]

Doctor, when did vou start working with mink?

A I moved +to ichigan State in 1957 and mink
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were part of our department's research at that time and
I gradually became interested in mink, in the inter-
vening years, early thereafter, soon thereafter.

Q So your personal research on mink began some-
time shortly after 19577

A That is correct.

Q And from whenever time that was until present,

have you been working with mink?

A Yes, I have.
Q Why don't you put before you your affidavit
of 1976.

In 1971, you published a study in the
Canadian Journal of 2Zoology entitled Effects of Feeding
Coho Salmon and Other Great Lakes Fish on Mink Repro-
duction.

A Yes.

Q This 1971 report summarizes the results you
obtained as a result of feeding fish to mink in the
vears 1963, 1969 and 19270, is that correct?

. A Yes.

Q> Before the date of the report of the study
that is reported in this 1971 article, have you con-
ducted any fish feeding studies with mink?

A I have a report here with a 1970 date.
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(Ringer-Monsanto Deposition

Exhibit No. 6 marked for

identification, 7/22/81, TLU.)
BY MR. FEATHERSTOUNE:

Q It is a double-page article entitled "Evalua-
tion of Processed Great Lakes Fishery Products for
Feeding Mink."

Does this Exhibit 6 which was published
in 1970 summarize the results which were reported at

greater length than your 1371 article?

A It is a different study.

Q A different study?

A Yes.

Q When was the study that is now reported as

Exhibit 6 done?

A 1967 through 1969,

Q Was there any relationship between the feeding
study that is reported in Exhibit 6 and the feeding study
that is reported in your 1971 article? And by that I
mean were they out of the same group of studies, were
they designed for the same purpose?

A No.

Q What was the purpose of the feeding study that

-

is reported in Exhibit 6, the 1970 article?
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A The effort in Exhibit 6 was to produce a
presscake of different Great Lakes fish in which some
of the water and fat were extracted and then feed that
fishcake to mink.

Q why was it determined to extract the water
and fat in manufacturing the presscake?

A  This was an interest of the U.S. Bureau of
Commercial Fisheries in Ann Arbor, Michigan.

They were interested in producing a press-
cake as part of the U.S. Bureau of Commercial Fisheries
Department of the Interior and it is so stated in that
little book. .

Q Was the idea behind the project that is
reported in Exhibit 6 to determine whether the press-

cake was nutritional for mink?

A That was a portion of it, ves.
Q What were the other portions of the project?
A The other purpose was that in pressing and pro-

ducing the pressscake, that some of the o0il and water was

removad and therefore some of the pesticides would also

be removed.

Q Since vou took a staff position at Michigan
State University in the beginning of 1975, from the

period of time 1975 until 1967, did Michigan State
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maintain a stable of mink, if you will?

A A colony is the term that we use. Yes, we
did maintain a colony of mink.

Q I take it the colony of mink, that was maintained
by people in your department or at least under the di-
rection of people in your department?

A Yes.

Q Had vour group experienced any reproductive
failures.in mink in the colony of mink thét Michigan
State University maintained in the period 1957 and 19672

A I cannot recall at this time.

Q Was £f£ish or fish meal or fish-based products
some portion of the diet at Michigan State University
fed to its colonies of mink in 1957 to 19672

A Again, I would have to say I don't know. I
do not recall, I should say.

Q Your articles that were published in the early
1970s state that commercial mink ranchers fed mink a
portion of their diet of £ish.

A That 1s correct.

Q I take it that Michigan State University
during the neriod of time 1957 to 1967 maintained at
least a part of its colony of mink in accordance with

commercial mink Zarming standards.
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A Yes, we do.

Q Does that refresh your recocllection that the
commercial mink ranchers were feeding their mink a
portion of diet of fish and that you were likewise at
Michigan State University?

A We may or may not have used Great Lakes‘fish.

We may have used ocean fish which we £frequently do use.

Q You do frequently today, you say?
A Yes, we do.
MR. FEATHERSTONE: Since we have a thousand and

one things to read during the lunch hour, I would
suggest we break now.

MR. WHITE: Fine.

(At 12:15 o'clock p.m., a luncheon
recess was taken to 1l:15 o'clock

p.m., this same dav.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NCORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION
THYE UNITED STATES OF AMERICA, .
Plaintiff,
vs.

No. 78 C 1004

QUTZ20OARD MARINE CORPORATION
AND MONSANTO COMPANY

T e et N N e M e S s N S

Defendants.
July 22, 1981

1:25 o'clock p.m.

The deposition of ROBERT K. RINGER
résumed pursuant to noon recess at the U.S. Attorney's
Qffice, 219 South Dearborn Street, l4th Fioor Conference
Rooem, Chicago, Illinois 60604, before Thea L. Urban.
PRESENT:

MR. JAMES P. WHITE,
MS. M. XAYEZ JACOBS,
MR. SEBASTIAN T. PATTI,
MS. ROSEANN OLIVER,

MR. J

t1

FFREY C. FORT,

MR. BRUCE A. FEATHERSTONE.
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R OBERT X. R I N G E R,
called as a witness herein, having been previously
duly sworn, was examined and testified further as
follows:

DIRECT EXAMINATION (Resumed)
BY MR. FEATHERSTONEL: |

Q During lunch, Dr. Ringer, you toock an oppor-
tunity to review the list of publications attached to
Exhibit 1 and at my request you marked those articles.
that related or relate to PCB and the work that you
have done.

Are those articles marked in red or with
a red line?

A Yes, they are.

Q Did you so indicate those articles that relate
to PCB, to the best 0f vour abilitv?

A Yes, I did.

Q Doctor, it was in the late 1960s, was it not,
that the concern about faeding of Great Lakes fish to
mink first really surfaced?

A Actually surfaced a little before that. It
was more the mid-1960s.

Q Mid-1960s?

A Tes.
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Q From the mid-1960s whén this concern began
and until you published some results in 1972 or there-
abouts, it was thought by mink ranchers and researchers
like ?ourself the cause of reproductive problems in mink
was attributable to pesticides in the £fish feed of the
mink, 1s that correct?

A That is correcﬁ.

Q Doctor, do you stay abreast of the literature
that is published in your area?

A As best my ability.

Q Had anyone to your knowledge publicly stated
the view that PCBs in fish fed to mink were responsible
for the reproductive difficulties or the growth diffi-
culties noted in mink in the 1960s? Had anyone said
that publicly in the 1960s?

A Not to my knowledge.

Q Until vour study came out in 1972, had anyone
o your knowledge even suggested publicly that PCBs in
£ish fed to mink might be the cause of the reproductive
or growth problems?

A I believe this was mentioned at a meeting that
we were studying this, I believe in 1971, and that we
taought that PC3s were involved,

Q Let us break that down for a second.
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You said at a meeting in 1971.
A I did not say it. It was said by a --
Q I am sorry, my question was not clear.

The meeting was held in 19712

A I believe so, that is correct.
Q What was the meeting?
A I cannot give vou the exact title of the

meeting. I believe it was either a workshop or it was
a meeting held in conjunction with EPA at a site in
Georgia. It is referred to someplace.

Q Let us forge ahead.

Were vou at the meeting?

A No, I was not.

Q Was #nybody connected with your studies at
Michigan State at that time, in the late '60s, early

1970s, at that meeting?

A Yes.

Q Who was there?

A Dr. Hoopingarner.

Q You better spell that.

A d-0-0o~p-i-n-g-a-r-n-e-r.

Q Was Dr. Hoopingarner the fellow who made this

statement at that meeting in Georgia?

A Yes.

- 1
| ~ea L Uroan

d -Cq 1 [
Cert-r ea T homhand <eporter

124 Sout’h ]_: :a”o Stmt

C;\.cago. “‘inou’ ¢cCEC:e

10 L TR LR
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Q Is it your testimony then that before this

point in time in 1971, no one to your knowledge had

| even publicly suggested that PCBs in Great Lakes fish
. fed to mink were the cause of reproductive or grewth
problems noticed in mink?

i A That 1is correct, in my ability.

Q This report that you published in 1972 and

' the report I am referring to is called or entitled

|

| "The Effect of Dietary Polychlorinated Biphenyls on

|

‘ Growth and Reproduction of Mink," do you remember that
|

'i study?

i A Yes, I do.
; Q This study was published in 1972, is that
|
l correct?
! A That is correct.
Q Even this 1972 report of youfs did not state

conclusively that it was the PCBs in the Great Lakes
fish fed to the mink that caused the reproductive and
growtih problems in mink, isn't that right?

A That 1is correct.

- Q To vour xanowledge, were yvou and Dr. Aulerich
the only people studying the effects of PC3s on mink in
the early 1970s baiore your report was issued in 19722

A I subsequently found that someone else was.
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And this someone else was Dr. Platenow?

That is correct.

His report was issued in 1973, is that correct?

That is correct.

When you say vou subsequently learned about

in 19732

is your 1970 article,

Yes.

I take it that is when he published his study

You didn't know anything about that before

No.

’

Doctor, I have taken a look at Exhibit 6 which

brief article, if you will, that

summarizes certain results of feeding fishcakes to mink.

Doctor, nowhere in this report do you

conclude that pesticides in fish fea to mink are not

responsible for the reproductive and growth problems

noticed in the mink,

ing of

is that correct?

Your question was nowhere do I not?

I am sorry. If that is the way it came out,

rephrase it.

Yes.

Your 1970 report, Doctor, dealt with the feed-

fishcakes to mink,

is that correct?
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A Yes.

Q I take it the purpose of the report was in
part to determine whether the fish reproduced and
grew normally as a result of being fed these fishcakes:

A Mink.

Q I take it the purpose of your 13970 report or
study was to determine whether mink fed fishcakes grew
normally and reproduced normally.

A That is correct.

Q And if I read this report correctly, your
conclusion was that fish fed, if I read this 1970 report
correctly, it was your conclusion that mink fed the
fishcakes did not feproduce or grow normally.

MR. WHITE: _Could he see the report?

MR. FEATHERSTONE: I will withdraw the queétion.
BY MR. FEATHERSTONE:

Q The fishcakes fed the mink were based on Great
Lakes fish, is that correct?

A Yes.

(Ms. Jacobs entered the.
deposition room.)
BY MR. FEATHERSTONE:
Q I take it the purpose of using fishcakes was

to get a leaner portion of the fish, if you will, that
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would hopefully reduce the pesticide content of fish
fed the mink, is that right?
A Yes.

Q The study that underlies the 1270 report, you
did not conclude from that report, did you, that PCBs
affected the reproduction or growth?

A No, there was no mention of PCBs in the ;rticle.

Q And this, I believe this 1970 study, report
that is now Exhibit 6, you do not rule out the pesticide
content of fish fed the mink as the cause of the repro-
ductive or growth problems in the mink?

A That is correct.

Q Doctor, in several of your studies, you have
used the phrase "totally acceptable reproductive para-
mMeters."”

What dces that mean?

A We have in the industry, the mink industry,
that is, has a targeted acceptable number of young that
they expect to be born from a breeding female. And
when we attain that point or near that point, we con-
sider it an acceptable reproductive level.

Q What is that point, Doctor?

A 0f approximately four offspring to be born per

breeding female. This may differ for different color

Thea L (Urban

Cev-'.l;ea! Slhov't:\and' Raoor’.n —_—

128 Sovth Lo Salls Sereat
C;.wgo, l,”;nci\' &CECE
119 . 7A7_2319
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phase of mink and be just slightly below that, but for
the dark mink, we generally use, we target it fcr four
or more.

Q Dr.‘Ringer; so I am clear in my own mind, when
you testified that it was commonly thought that pesticides
in Great Lakes fish fed to the mink were the cause of
problems in the mink, are you referring to DDT?

A DDT and its metabolites and dieldrin.

Q Was it also thouéht by the people in your
area that mercury contamination of the Great Lakes £fish
faed to mink in the late 19%60s was the cause of repro-
ductive and growth problems?

A I don't believe mink ranchers thought that.

We at the University suspected that it might be.
Q When you say it might be, you are referring

to the mercury contamination might be?

A Could possibly be.

Q The cause of the problem?

A Yes.

Q I take it that you and the people at Michigan

State University did not rule out mercury contamination
£ the Great Lakes fish as a possible cause of the mink
problems until your 1971 study?

A No, we did not.
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Q Am I right?
A We did not rule it out until that time.
Q Doctor, in one of your studies, you have

this sentence and it reads:

"Rations which contained up to 15 percent
of ground whole raw coho salmon were fed to mink before
and/or during the reproductive period."”

Does that mean that of the diet of the
mink, 15 percent was fish and that fish portion was
coho salmon?

A That is correct.

Q That statement that I just read you, was that
based on a survey that you or Dr. Aulerich made?

A No, that was a report from the industry,
either by telephone or through another individual to us.

Q I take it the 15 percent of the mink diet is
fish finding in your article that you reported, you
thought was very accurate?

A Yes.

Q Doctor, in your reports, you state that as a
result of mink ranchers' conéern about Great Lakes £fish
and their effect on the reproduction and growth of mink,
the mink ranchers switched from Great Lakes £ish to

substitute food sources, is that correct?
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A Yes, that 1s correct.

Q What types of substitute food sources were
used?

A Ocean fish in many cases, ocean whiting or

cod, herring.

Q Do the ocean fish that you just listed as the
substitutes that were used by Great Lakes Basin mink
ranchers, if you will, provide the same nutrition or
vitamins that the Great Lakes fish contributed to the
diet?

A Basically, yes.

Q You said that most.of the mink ranchers switched
from Great Lakes fish to ocean fish, if I may use that
phrase?

A I think they may have used other protein
sources, too, such as chicken or trimmings from the
meat packing industry.

Q Let us take the chicken or the trimmings from
the meat packing industry.

Would those substitute food sources pro-
vide the same nutrition or vitamins as the Great Lakes
fish had provided?

A Never exactly could you substitute one meat

for another and say it was exactly the same, you understand
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that.
Q I understand that, but
A From a basic practical
Q Doctor, did you or Dr.

your group make any study of the

ing industry after the change or

g8l

from a practical --
standpoint, yes.
Aulerich or anyone in
commercial mink farm-

the switch from Great

Lakes fish as a food source to ocean fish or the other

substitute products?

A Not as a survey, but if they are having

problems, the University is generally soon called into

the picture.

Q Were there any problems that were brought to

your attention or the attention of your group as a

result of the switch from Great Lakes fish to ocean

fish or these other substitute products?

A No, not to my knowledge.

Q It is my understanding,

Doctor, that mink

farmers measure the success of their operation by the

reproductive ability of their farm, the fur quality of

the mink, the growth ancé health of the mink.

A Basicallv, ves.

Q Has anyone at any time

this switch from Great Lakes fish to ocean fish or these

otner substitute products in any

suggested to you that

way resulted in the
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fur guality of the mink going down or being poor?

A No, not to my knowledge.

Q Did anyone at any time ever suggest to you
that the switch from Great Lakes fish to these other
substitute food sources adversely affected the repro-
duction of mink?

A No.

Q Has anyone at any time ever suggested to you
that the growth or health of the mink has somehow been
adversely affected by the switch from the Great Lakes
fish to the other substitute fish products?

A No.

Q Doctor, have you or Dr. Aulerich or anybody
you know of done any study about the comparative
profitability of mink ranching in the 1970s versus the
profitability of mink ranching in the early 1960s or
late 1950s in the Great Lakes area?

A I have not.

Q When you testified just a moment ago that if
there were any problems caused by the change from Great
Lakes fish as a feed source to those alternative feed

sources, they would come to the attention of the Uni-

versity, I take it that is because you and your department

are very active 1in mink research?
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Ringer - direct : 83

A Yes.

Q I take it if for some reason some of these
problems surfaced and somehow didn't get communicated
to you, vou wéuld have found out about them through
your other contacts, is that right?.

A We would suspect that the information woula
get back somehow.

Q It is fai;.to say you have done a lot of work
with mink, is that right, just generally?

A Sure.

Q Would you say that mink are very, very sen-
sitive to a lot of different things?

A I would have to gqualify that and say they are
sensitive to certain substances and not to others.

Q' When you say substances, are you limiting
yoursalf to chemical substances?

A I meant chemical substances in this particular
case.

Q Going away from chemicals for a moment, are
mink ;usceptible, biclogically susceptible to other types
of things, like peculiarly susceptible to stress or
loud noise or something of that nature?

A They are susceptible at certain times of the

year to such disturbances.
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Ringer - direct 84

Q I didn't mean to limit you to Jjust that, but
I am having a hard time articulating what it is I am
looking for.

What I am looking for, are mink sus-
ceptible to happenings or things that they eat or noise
or air that make them peculiarly susceptible to things
of that nature, whereas other animals are not?

MR. WHITE: Answer the question if you can, Doctor.
I would like to have it rephrased.
BY THE WITNESS:

A It requires somewhat of a qualified answer.

Other animals are also susceptible to some of the same

disturbances.
BY MR. FEATHERSTONE:
Q Let us take mink reproduction for a second.
Would vou yourself characterize the mink
reproductive system as very, very sensitive?

A Again, sensitive to certain things and not
sensitive to others. Therefore, you cannot answer just
yes Or no.

Q Dr. Ringer, do you have any idea whether the
total number of mink ranc¢hes in the Great Lakes area
nas increased or decreased since the early 1960s?

A My understanding 1s it is decreased.
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Ringer - direct 85

Q Why is that?

A Trends of agricultural industries to get
bigger.

Q In cher words, consolidation of smaller mink

ranches into bigger mink ranches?

A Not necessarily consolidating smaller into
big, but small ones would have géne out of business and
the successful ones would have grown larger.

This is true in many of the agricultural
industries.

Q Other than the trend for bigger mink ranches,
if you will, any other reason why the number of mink

ranches has ‘declined?

A In very recent years?
Q Let us take very recent vears.
A The numbers, the total number of mink being

produced in the United States has either been stable or

increasing slightlv.

Q In recent years?

A (Nodding.)

Q Doctor, you have to answer.

A Yes, in recent years, I am sorry.

Q  How about since 19622 Has mink reproduction

increased since that period?
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A I couldn't state on that specific point.
Q I didn't mean when I said 1962, let us make
it the early 1960s.
Has mink reproduction increased since

that periocd of time?

A I still would not have that at my recall right
now.

Q Would you have that information anyplace?

A Yes.

Q Where?

A That is available.

Q Where is that?

A It would be back in our office.

Q If I wanted to learn the answa2r to that gques-

tion, where would I look besides your office?
A The Departmént of Agriculture in each state
generally puts out a publication that lists year by
year the statistics for animal reproduction within the
state. I think yvou can find it in certain states listed.
o) Do you have any summary statistics for the

Great Lakes region?

A No, I do not.
Q Doctor, have you done any work with wild mink?
A No, I have ncot, other than the few that we
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have had. We have only had a couple that we've looked

at in the past years.

Q Have you --
A No PCB work done on wild mink.
Q That anticipated several gquestions.

MR. WHITE: We thought it might.
BY MR. FEATHERSTONE:

Q Have you made any studies or observations about
whether the numbers of wild mink in the Great Lakes area
are increasing or decreasing in the last 20 years?

A I too have asked that gquestion. I do not

know the answer to it.

Q Whenever it was you asked the question, nobody
could answer it for you, is that right?

A That's right, could not come up with an answer.

Q Let us take the health of the wild mink. Has

that improved or gotten worse in the last 20 years?

A I don't know where you would find that informa-
tion.

Q You don't have any opinion on that?

A No. »

Q I anticipate this answer. 1Is it fair to say

vou don't have any knowledge or opinion as to whether

wild mink are reproducing adegquately or not?
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A No, I do not.

Q Doctor, in your studies of the effect of PCBs
on mink, you found that if the mink were taken off a
diet that included PCBs, the effects on reproduction
were reversible, is that correct?

A Yes, that was done on three animals.

Q Are you by that comment stating that that is
an insufficient basis on which to render that opinion?

A Based on these three animals, I would say that
your question was answered properly. Maybe I better,
can I strike that and have the question asked again?

Q Let me move ahead to see what happens, Doctor.

Have you changed your opinion in any way
that if you fed a mink a diet that contains some PCBs
and then withdrew the PCBs from the diet, that ﬁhe
effect noticed were not reversible?

A No, I have not changed my opinion.

Q Have you done any further studies since the
study of these three that you referred to earlier on the

reversibility of the effect of PC3s on the mink?

A No, I have not.
Q Do you have any plans to?
A No, I do not.
Q So today it remains your opinion that the
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effect of PCBs on mink are reversible if the diet is

changed?

A Yes.

Q And you have stated that publicly, 1iIs that
correct?

A It is published in writing.

Q Doctor, do you have in front of you your 1971

study entitled Effects of Feeding Coho Salmon and Other
Great Lakes Fish on Mink Reproduction?
A Yes .

Q If I call that your 1971 study, you don't

have any problem with that, do you? That was published

in 19712
A That is correct.
Q With what has been provided to me, you did not

publish any other Michigan feeding study in 1971, did
you?

A No, I did not.

Q So we are on the same wave length by calling
it the 1971 study?

A I did publish other articles though.

Q I don't doubt that.

Doctor, in the 1971 mink feeding study,

your report states that you and your group fed the mink
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yellow perch, coho salmon and bloater chub, is that

correct?
A Yes .
Q Were you involved in the selection of these

three species of fish to feed the mink?

A i was involved in the establishment of the
study, ves.

Q Were these tﬁree species selected because
commercial mink ranchers used vellow perch, cocho salmon
and bloater chub as fish feed to mink?

A I do not remember whether that was the basis
for thé selection.

Q Do you have any recollection of the basis for
the selection of the perch, salmon and the chub in the
feeding study you ran between 1967 and 19697

A Typical of research that is done, a group of
researchers combined their knowledge and arrive at a
decision based upon availability, based upon some
specific attributes that one might be looking for in the
species selected and maybe several other reasons.

Q What were the specific reasons underlying the
selection of the perch, the salmon and the chub in the
1967, '68 and '69 feeding studies?

MR. WHITE: If vou recall that, Doctor.
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BY THE WITNESS:

A I am not sure I recall back that many years.
BY MR. FEATHERSTONE:
Q Doctor, in reviewing your 1971 report, I

nowhere found any PCB measurements of the fish fed to

the mink.
A I believe that is correct.
Q Were the fish that were used in the feeding

studies in 1967, '68 and '69 analyﬁically scanned for
PCBs?

A Subsequent to this, yes.

Q When you say this, you are indicating your
1971 report?

A This publication, yes. But I don't think all
the species were tested, I am not sure.

Q Sometime after the 13971 report was published,
you and your group scanned the fish used in the feeding
studies in 1967, '68 and '69 for PCBs, is that right?

A We had some additional fish in the freezers

which were analyzed for PCBs.

Q Was this work done by Dr. Zabik?
A Yes, it was.
Q In the subsequent reports, Doctor, you have

made some statements about the range of level of PCB in
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the coho salmon used in the studies in the late 1960s.

A Yes, I did.

Q Nowhere else in those subsequent reports did
I find any statement about the level of PCBs used in
the yellow perch or the coho salmon that were used in
the study.

A That is correct.

Q Is that because only the coho salmon were
subéequently analyzed for PCBs?

A Yes, that is true.

Q Nowhere in your reports after 1971 do I £find
any breakdown of PCB levels into the various chlorinated
PCBs, is that correct?

A Would you restate that? I forgot the date.

Q In reports.issued after the 1971 study which
you have in your hands, Doctor, there is only a des-
cription of the range of total PCBs in coho salmon
that were used in the feeding studies that were used
in the 1960s.

A That is correct.

Q Nowhere did you break down that total PCB level

into the various chlorinated PC3s.

A That 1is correct.
Q Was Dr. Zabik asked to break down the total
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Ringer - direct 93

PCB level into the various chlorinated PCBs?

A I don't ktelieve so.

Q Did Dr. Zabik do the analytical work for the
amount of pesticides in the'perch, chub and salmon
that were used in the late 1960s feeding studilies that
is reported in Table 9, Doctor?

A I believe it states the analysis was done by
the National Marine Fisheries Service in Ann Arbor,
Michigan, and that would be Dr. Bob Reinert.

Q Was he given any instructions about what to

report as a result of his analysis, and by that I mean

was he told only to report DDT, dieldrin or other

metabolites?

A As I recall, ves.

Q Did he at any time report back PCB levels?
A Not on this study.

Q Did he report any interferences in DDT or

dieldrin or metabclites that he found on the basis of
analvsis of £ish?
A Again, not that I recall.

Q Doctor, the 1972 study that vou did is entitled
Effects of Dietarv Polychlorinated Biphenyls on Growth
and Reproduction of Mink.

A Yes.
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Q In that study you report the results of a
feeding study that involved coho salmon?

A Yes.

Q I take it this was a mink feeding study of
coho salmon after the late 1960s studies that are re-

ported in your 13971 report?

A I have to check the dates because this was =--
Q When you say this, that is the 1972 study?
A 1972, I am sorry, is partially a review and

partially presenting new data.

Q Well, the new data that is reported in your

1972 study, that includes in part the results of the

coho salmon or the use of coho salmon in mink feed?
A Yes, 1t does.
Q The new work that underlies the 13972 report,

vou did not use chubs or perch as mink feed, is that

correct?
A No .
Q And I am right, am I not, that at no time after

the late 1960s did vou use blocater chubs or vellow perch
as mink feed in vyour studies?

A Not that I recall.

Q Why was it that the new study that is reported

in vour 1972 revort was based only on the feeding of
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coho salmon to the mink?

A Basically the reason £fcr this was brought
about because the industry in Wisconsin had fed the_
coho salmon and reported back adverse reproductive
performance.

Therefore, we were interested in the
coho salmon.

Q You said the industry in Wisconsin, is that

what you said?

A Yes.

Q These are the mink ranchers in Wisconsin?

A Yes.

Q Could mink ranchers use yellow perch or chubs

as fish feed instead of coho salmon?

A Yes, they could.

Q And were there mink ranchers in Michigan or
Illinois that were using yellow perch or bloater chub
instead of coho salmon?

A I believe in past years, they have.

Q Did anyone report back to vou that yellow
perch or bloater chubs as a fish source in the mink
feed were causing any problems in the mink?

A The report was generally a statement that the

feeding of Great Lakes fish was causing problems. That
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was called to, first called to my attention through

Dr. Hartsough in Wisconsin.

Q This was in his 1965 report?
A I believe it was 1965.
Q Dié anybody, either Dr. Hartsough or anybody

in your profession or any mink rancher tell you they
had experienced difficulties in feeding yellow perch
or bloater chub to mink?

A I do not know, per se, but those species were
selectead.

Q The only particular species you learned about

causing adverse effects was coho salmon?

A Correct.

Q Thank you.

Returning to your 1971 report for a
minute, Doctor, in that report you set forth the results
of a feeding test run using coho salmon canning by-
products.

What are those?

A The bv-produc%s were that portion of the coho
salmon that was left after thev had been filleted in a
Michigan plant and this represented the heads, the
viscera and any meat that was trimmed off the fillets.

Q I I unders+tand vou then, the fillet of coho
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salmon 1is that that is 501d for consumption by humans?

A Yes, that was my understanding.

Q And the by-products of this process is the
stuff that is not consumed by humans?

A Yes.

Q It was the conclusion of your report, was it
not, that whatever it was that was causing problems in
the mink was concentrated in the by-products?

A Apparently so, based on the results.

Q Did vou run any tests on the mink using

salmon fillets as the feed source?

A No.

Q Wﬁy not?

A I have no reason why not, but we did not.
Q The 1971 report, Doctor, does not rule out

the possibility that the pesticides of DDT and dieldrin
might be causing the problems in mink?
A We could still not rule it out at that time.
Q Doctor, what information did you pick up
after doing the feeding tests in the late 1960s that

led you to tes+t the PCBs on mink?
A I attended a meeting in which several of us
discussed the problem and the subject of the presence of

PCBs was brought up.
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Q What was this meeting? Was this a meeting
of people in your profession?

A I believe it was held in Wisconsin in con-

; junction with -- there is a national, or you might term
it international meeting of mink ranchers that is held,

and at that time was in Milwaukee,

Q Who was it that suggested to you that maybe
it was the PCBs in the fish that was causing the
problem? .

: A The suggestion was not made that the PCBs in

fish was causing the problem. It was a discussion that

Dr. Hickey £from the University of Wisconsin and I hap-

pened to have about birds eating along the Great Lakes

and I believe he was looking at the content of PCBs
| in these birds or in their eggs. I don't recall the
exact details, and so it was somewhat of a chance dis-

' cussion.

Q Doctor, do you have your 1972 report in front
of you?
A Yes, I do.
Q The third paragraph of the report?
' A Yes.
' Q The first sentence after the semicolon, the

last part of the sentence begins "however."
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"However, hydrocarbon pesticide con-

A Yes.
Q It reads:
tamination

fish fed was inversely proportional to a number of mink

{(total DDT and isomers or dieldrin) of the

offspring born per female."

That conclusion, is that based on your

1971 study?

the Canadian Journal of Zoology,

pesticide residue

A

Q

A

Q

Yes, it is, shown in Figure 1l.

Shown in Figure 1 of --

Graphically shown in Figure 1 on Page 615 of

the 1971 report.

Meaning in essence that as the level of

spring decreased?

reported in this 1972 paper involved the direct applica-

A

Q

Yes. '

increased, the total number of off-

Doctor, one of the tests that you ran and

tion of 30 parts per million concentration of PCBs to

the diet?

A

Q

Yes, I did.

As a preliminary matter,

did the total diet

fed the mink have a concentration of 30 parts per million

PC3s?
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A Yes, that 1s what we targeted 1t as.

Q And if you flip to Table 5 on Page 153 of
your 1972 report --

A Yes.

Q -- where I see 1 part per million were PCB,
5 parts per million PCB and 15 parts per nmillion PCBs
in separate feeding tests, does that mean that the
total concentration of PCBs in the diet of the first
group of 1 percent per million ~-

A _ That's correct.

Q aAnd the total concentration of the diet was

S parts per million PCBs?

A Yes.

Q Would you please turn to Page 150 of your 1972
report.

A I have it.

Q The 30 parts per million concentration was made

up of 10 parts per million Aroclor 1242, 10 parts per
million Arocclor 1248 and 10 parts per million Aroclor
1254, 1is that correct?

A Yes.

Q How did you decide to use 30 pafts per million
PCBs and haw did you decide to break it down into 10 of

those three?
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A The rationale was based upon, as you so

indicated before, that we had had scme of the coho

salmon analyzed for this PCB content,and taking at

that time into consideration reports that were appear-

ing in the literature, that the level
in the neighborhood of 18 to 20 parts

within the coho salmon.

was somewheres

per million

Therefore, if we fed the diet at 30 per-

cent of the diet, then the total diet,

assuming no

additional PCB added from the other ingredient con-

tributed to the diet, would be roughly 6 parts per

million, 30 percent of a 20 parts per

million variable.

And I took a fivefold safety factor

above that because we were looking whether this would

have an effect and came up with a value of 30 parts per

million.

Q In essence, your 30 parts pe

r million PCB

contamination in the diet was five times greater than

vou believed the mink were naturally being fed through

the diet?

A If they had been consuming the fish with this

concentration that I indicated at 30 p

yes, you are right.

ercent of the diet,
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And the selection of Aroclors was based
on the fact that at that time we did not idéntify which
specific Aroclor was contributing to the peaks that
were seen in the analyses and so ten of each was --

Q If I understood you correctly, because Dr.
Zabik didn't break out the total PCBs by the particular
chlorinated PCBs, you just took the range of 1242, 1248,
1254 and divided it into three and used equal parts of
each?

A That is correct.

Q If you go back to Table 5 on Page 153 of the
1972 report,'you ran feeding tests involving 1, 5 and
15 parts per million PCBs. PCBs used in those tests
were entirely Aroclor 1254, ié that right?

A Yes.

Q How did you make the decision to use 1254
rather than 1242 or 1248?

A I cannot say for certain at this time.

Q At the time that vou ran these tests that are
reported here on Aroclor 1254 in the diet, did you make
any tests with just Aroclor 1242 or 1248 in the mink
diet?

A Would you repeat the guestion again?

Q Certainly.
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Your 1972 report --

A Yes.
Q -- shows the results of feeding tests run

using'l, 5 and 15 parts per million concentration of

. PCBs.
} A Yes.
Q And those PCBs in those tests was 12542
1
] t
! A Yes .
- | Q Did you run any other tests involving 1242

i or 1248 Aroclors in this time period, the early 1970s?

A Not in feeding trials, no.
Q You said "not in feeding trials." Did you
(:. run them in any other type of trials back in the early
1970s?
A On mink, there certainly would have been no

E chronic toxicity studies to lock at the reproduction

with thcocse compounds at that time.

Q This Aroclor 1254 study that you ran as re-
ported in the 1972'paper, that is what you would consider
a chronic toxicity effect on reproduction?

A Yes, ves.

Q You did not find a noc effect level for Aroclor
1254 on the tests that you ran on that report in this

1972 paper, did vou, Doctor?
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A As vou will note, the 1 part per million PCB_
Aroclor 1254 gave kits per female a life of 4.3.

Now, this was slightly below our control
value of 6, but we still accepted it as meeting our
standard as acceptable level of reproduction.

Q Would you conclude therefore that the feeding
trial that you were pefforminq using 1 part per million
Aroclor 1254 showed it was a no effect level?

A I don't think you.can unequivocally say that
is no effect.

Q Does the phrase no effect level have any

technical meaning to you, Doctor?

A Yes, it does.
Q What does it mean?
A This means it does not produce any adverse

effects that you can determine,

Q Does it mean, Doctor, does a no effect level
mean there is no statistically significant adverse
effect that vou can determine from your tests? There
is always a possibility o0f a chance of adverse effect
that is different from your control group?

A Yes, there 1s a chance of adverse effect.

8] I would take it that your no effect level would

rule out chance occurrences of a difference.

Tlnea L_ Ur‘!can

Cov“.lﬁedl Slﬂcrt'ram; Qcom-m
124 Soy:'ﬂ L: Sa”. Stmt
CL"“";W- “lincu‘ ¢CL0x
21 - 782-3232



Ringer - direct 105

A That is what you hope to do by statistics.

Q So a no effect level would then be a level of
which there is no statistically significant differences
between your test group and the control group?

A On the parameter that you are measuring.

Q Through the results that you attained from
this feeding test involving 1 part per million of Aroclor
1254, was that statistically significant f£rom the results
shown by the control group?

A I do not recall what statistics were applied
to that particular set of data.

Q Doctor, in your mind have you found a no
effect level for Aroclor 1254 in feed for mink?

A Based on our research, we are accepting levels
up to 1 part per million as no effect levels. That is
only reproduétion. I would like to qualify that.

Q Is the no effect level lower for other criteria?

A Well, if one was to look at possibly induction
of enzymes at a chemical level, vou could £find an effect
below this point.

Q Doctor, with the exception of the PCB tests
on mink that are being run by that foreign exchange
student back in his home countrvy and the test that is

now ongoing at Michigan State, is there any PCB testing
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ongoing that you were involved in or that were conducted
at Michigan State University that were not reported and
putting aside the documents you have produced here today?
A Not to mvy knowledge. I think we have reported
most, almost all of our research or all of it.
Q Doctor, was it your conclusion based on this
1972 study that PCBs consumed by mink through their
consumption of fish may well have different effects
on the mink than PCBs consumed by mink that were directly
added to their diet?

Is the question confusing, I can restate

it.
A No, I understand the question.

At the stage that this paper was pub-
lished, we merely came to the conclusion that it could
have been the presence of PCBs in the coho salmon and
possibly in other Great Lakes fish that was contributing
to the problem, but we did not specifically separate
whether there was a difference between added Aroclors
and that which was coming through the £fish.

Q In your 1972 report, you summarized results
you have observed on mink from a diet to which you added

directly 30 parts per million concentration of PCBs, is

that correct?
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A Correct.

Q In that 1972 report, you also summarized the
? results you observed as a result of feeding like mink
in another group coho salmon, such that the PCB con-
sumed by that group were about 6 parts per million total
¢« diet concentration, is that correct?

A I believe that is a different study, but

reported in the 1972 publication, if I understood you
correctly. You were comparing 30 parts per million =--

I am sorry, can I strike my answer?

Q Well, you cannot strike it, but you can answer
@ over.,
| A Can I start over?
We did compare 30 percent coho salmon

against a basal diet to which we had added 30 parts per
million.

Q That is 30 percent coho salmon diet that you
estimated had resulted in rougqhly 6 parts per million
/ total PCB concentration in that diet?

A Approximately.

Q In essence then, you were comparing a diet
with a total concentration of 6 parts per million against
another diet that had a total concentration of 30 parts
per million PCB?
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A Yes.

Q Is it true that what you observed with the
results were very, very siﬁilar for the two groups?

A The results of PCB tissue residues were very
similar of those animals that died as stated in Table 2.

Q How about the rep:oductive results?

A The reproductive results in that both of
them failed, both groups failed to reproduce.

Q So the reproductive results were very similar,
too?

A Yes, but I think you will note that all 12
of the mink receiving the basal diet plus 230 parts per

million PCB died, whereas, that is, the adults died,

whereas that is not true of those receiving the 30 per-

cent coho salmon.

Q They died after the breeding period, didn't
they?

A Or during the breeding period.

Q Doctor, is it fair to say that from the con-

clusions you reached in your 1972 paper that you could
nct say that if mink were fed coho salmon containing

2 parts per million of Aroclor 1254, that there would be
any adverse effect on reproduction?

A We did not have that information at that time.
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Q And you cannot reach that conclusion today,
can you, Doctor?

A If one were to acéept Dr. Platenow's values
where he fed to the cow at approximately 6/10ths of a
part per million, based on analyses, then it could be
suspect, but --

Q Let us put him aside. I am going to get to
him.

On the basis of studies that you and Dr.
Aulerich and your group have run at Michigan State
University, you cannot conclude, can you, Doctor, that
coho salmon containing PC3 levels of'lo or fewer parts
per million were fed 30 percent of a mink diet that the
mink would suffer any adverse effects?

A If they contained 10 parts per million in the

coho and they were fed at 60 percent of the diet?

Q No, let me start over again.
A They would.
Q It is a fact, isn't it, that vou could not

conclude from vour studies that if a coho salmon con-
taining up to 10 parts per million of Aroclor 1254 were
fed as 30 percent of the diet of mink that that mink

would suffer any reproductive or growth effects, adverse
growth effects?
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A This would end up as é total dietary intake
of roughly 3 parts per million in the diet. If based
on our results showing that 2 parts per million of
Aroclér 1254 caused adverse effects, that is published
subsegquent to the 1972 publication, then I would have
to éay there is a possibility that we would get some
detrimental reproducéion.

Q Doctor, are you able to conclude from your
studies that 3 parts per million applied directly to
the mink diet will have the same consequence in mink
as 3 parts per million in the mink diet which come

through coho salmon?

A We have not made an attempt to determine that
answer,

Q So you cannot say that from your studies?

A Not unequivocally, no.

Q Indeed, isn't that the reason that you hedged

in the last paragraph of your 1972 report?
MSs. JACOBS: I object to the form of the guestion.
MR. FEATHERSTONE: Mr. White is here.

BY MR. FEATHLRSTOXNE:

Q Which reads, "The results of these experiments
clearly point out the sensitivity of mink to polychlorinated

biphenvls and casts suspicion on PCB3s as a possible factor
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involved in the poor reproduction following Lake Michigan
coho salmon feeding."

A I am familiar with the statement. That was
the state of our knowledge at that time when this was
published.

Q I agree with that, Doctor, but my question is
isn't it a fact that the last paragraph of your 1972
report is a result of the fact that you could not
conclude that the direct dietary intake of a certain
level of PCBs would have the same effects as a dietary
intake of PCBs coming in through the coho salmon?

A It was based upon the fact that if we had
30 percent coho salmon or approximately 6 parts per
million and we fed 5 parts per million of Aroclor 1254,
we had equivalent adverse results on reproduction.

Q Why don't you just explain that, Doctor.

How did that influence vour writing the last paragraph
of your 1872 report?

A It 1s significant that since we had adverse
effacts with almost total failure for the famales to
give birth to live young offspring as we did with the
feeding of 30 percent cocho salmon.

Q Where are you comparing this, Doctor?

A I am looking at Table 5 with 5 parts per million
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PCB added as Aroclor 1254; the last column shows 0.8
young born per breeding female that was alive, con-
trasting that into that same study with raw coho salmon
was introduced, was fed in the diet as 30 percent of
the diet and we had zero young born. These results
are similar.

Q But not similar enough to make you conclude

that PCBs in the coho salmon was the cause of the

problem?
A As an absolute --
Q Scientific certainty?
A -- scientific decision, no.
Q Doctor, you have stated publicly in recent

years that it was the PCB in the coho salmon fed to the

mink in the late 1960s that caused the problem, is that

correct?
A Yes.
Q These recent statements that you made are not

based on any feeding studies involving the £fish con-
taminated with PCBs, is that correct?

A It is based upon feediné studies.

Q Your recent studies are based on more recent
studies involving PC3s than are reported in your 1971

and 1972 study?
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A Partially, ves.

Q When after 1972 did you do another mink feeding
study involving Great Lakes fish?

A For example, 1if you will tu:h to the 1577
study entitled Current Status of PCB Toxicity to Mink
and Their Effect upon Reproduction, in Table 3 on Page
238 of the Archives of Environmental Contamination and
Toxicology, you will see we took a basal diet consisting
of 30 percent ocean fish and we took another diet con-
sisting of Lake Michigan cocho salmon in which we acetone
hexane extracted the ocean fish in the basal diet and
also the coho salmon and by the combination of experi- -
ments there, you will see that it was in the substance
that was causing the problem that was contained in the

acetone hexane extract.

Q Is that a new study that is reported in a 1977
article?

A I believe it is.

Q When was that study performed? All I see is

January 25 to roughly June 30.

A I cannot say exactly at this time, but it must

have been conducted before 1974 or into 1974, possibly.

Q Doctor, vou referred earlier to a study by
Dr. Platenow -- is that how you pronounce his name?
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A Yes.
: Q I take it you are familiar with that study.
1 A Yes, I am. That is published.
% Q Have vou ever spoken to him about his work?
! A Not to my knowledge.
Q Has there been anyone other than yourself and

Dr. Aulerich and the people working under

report of Dr. Platenow who have done work

you and this

on mink?

! A Other than our graduate students?

! Q Yes.

[}

a

! A That are working with us, no, not to my
1

t

i

knowledge, not on PCBs.

of Polychlorinated Biphenyls on Mink"?

Q Did you draw any conclusions from Dr. Platenow's

work as reported in his 1973 article, "Dietary Effects

A Did I draw any conclusions was the question?
Q Yes.

A Yes, I did.

Q What were the concluéions?

A I was interested in similarities of clinical

symptoms and histological, his histological examinations.

Q Dr. Platenow used Aroclor 1254, did he not?
A Yes, he did.
0 And he Zound eZfects on mink from Aroclor 1254

e
i

~ ; f
_eTiTed Tnomtana |[<eporier

: '
rea L Uroan
1™

'

) Soutl‘i L_: Sa”o Sm:
C;ﬁncaeo, !”iﬂaic ECETS

312 - 782-3222




Ringer - direct

115

levels as low as 4.6 parts per million, is that right?

A That is the way he reporced it, ves.

Q Did you question his conclusions in any way?
A No, I did not.

Q Did Dr. Platenow's conclusions affect your

opinion as to the no effect level for Aroclor 1254 in

the diets of mink?

A The values that he reported are below what I

have so indicated to you as there are no effect.

Q Did you in light of Dr. Platenow's report

and conclusions, is it your conclusion that the no

effect level for Aroclor 1254 in mink is under 1 part

per million?

MS. JACOBS: No effect level with respect to what

types of results?

BY THE WITNESS:

A With respect to what, reproduction, if you

will qualify it that way.

BY MR. FEATHERSTONE:

Q All right, qualify it that way.

A I am still going to base my opinion on our
results.

Q So Dr. Platenow's work doesn't cause you to

change your conclusions in any way?
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A No.

Q Doctor, I want to go to the 1977 paper which

you wrote and published.

A Yes.

Q If you will look at Page 286 of this paper,
Table 10.

A 287.

Q I am sorry, 287, Table 10, is it the conclusion

of vour study that the no effect levels per reproduction

of mink for Aroclor 1016, 1242 and 1248 is 2 parts per

million?
A You omitted 1254.
Q That's right.
A Based on these results, I would have to say it

is 2 parts per million or about, since we did not deter-

mine the no effect level.

Q How did you decide to use just 2 parts per
million in the testing of 1016, 1221 and 12422

A That is based on approximation using the data

. presented in the 1972 paper, that it was somewhere between

5 and 1 that caused adverse effects.

Q I+ was somewhere between 5 and 1 part per million

- £for Aroclor 125472
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A That is correct.

Q So you used that range to determine the feed-
ing levels for Aroclor 1016, 1221 and 12422

A Yes.

Q Why didn't you run a range of concentration
testing for Aroclor 1242, for instance?

A The best judgment I could say at this time
is based upon the availability of animals for testing

and space that. we have. We cannot do, could not do all

levels desired. It certainly would have been desirable.

Q You also ran an acute toxicity test or a
LD50 test on Aroclors in May, is that correct?

A That is correct.

Q Itwas your finding that this LDS0 test, the
lower chlorinated PCBs were more toxic than the higher
chlorinated PCB3s?

A As stated, ves.

Q Is it also fair to state that it has been
your conclusion based on the_chronic test that the
higher chlorinated PC3s are more toxic than the lower

chlorinated PC3s?

A That is correct.
Q Have you been able to reconcile the difference?
A As you will note, a portion of this was based

TLea L Urloan

~ P : [
(_erTiea Snor’.hana |<eporter

124 Soutl’a La Sa”o Sh‘.t

Cfﬁ.cago, I ”inoir 8CO03

kS ia BN - R & & 3¢

——



i Ringer -~ direct 118

upon the LDS0 and within a four-day period of time.
? Q So?
A I would, if I were to repeat that, use a longer

period of time in the future. Our primary interest is

not in determining LD50. Our interest has continued to
be what is the chronic effect on reproduction where we
have used long term feeding.

Q Is the reason why you are not all that con-
cerned about the LD50 testing of mink because the
possibility of an exposure that would result in acute

poisoning of mink is virtually nil?

A Under the circumstances of our interest, yes,

your assumption is correct.

Q I noticed in your studies that you test to

see the mortality of the kits within the end of a four-

week period after birth.

A Yes.
1 Q Why is that?
A This 1s a period when the offspring are nursing

the female and therefore it gives us an indication of
that which may be passed through from the lactating
. mother to the offspring.
Q Are the kits during that four-week period
receiving any £ood other than direct from the mother?
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No, they do not partake of solid food.

In this study, when you tested 2 parts per

million concentrations of various Aroclors, was that

again 2 parts per million concentration of the total

diet?
A
Q
your 1977
A

Q

0f the total diet, yes.

Doctor, would you please turn to Page 288 of
study.

Yes.

The paragraph beginniﬁg:

“The suspicion that PCB contamination of

Great Lakes fish..."

A

Q

Do you see that paragraph?
Yes.,
Would you read that to yourself, please.
I have read it.

Is that your conclusion based on all the

studies that you had run to date and that were published

as of this publication in 19772

A

Q

A

Q

neginning:

That 1s correct.

Doctor, would you please turn to Page 289.

Yes.

The ¢top of the page, the last sentence
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"From these results and those reported by
Platenow and Karstad (1973) it would appear that mink

are more sensitive to PCBs in rats,” with a citatian
and "mice" with a citation and "birds” with a citation.
I take it that was vour conclusion based

on those studies that you had run at the time of this

publication in 19772

A Yes, it remains as my conclusion.

Q Remains?

A Remains as my conclusion, ves.

Q Doctor, would you agree with this statement:

"Different animal species vary greatly
in their susceptibility to toxic effects of PCBs"?
A Yes,
Q Do you agree with this statement:
"Different animal species vary greatly

in their susceptibility to a particular dietary level

of PCBs"?
A Yes.
Q Do you agree that at a particular dietary level

of PCB, some animals may show adverse effects, some
animals may not show any adverse effects?

A If we are talkxing about the same adverse effects

or the same parameters, yes.
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Q I dont understand your answer. What do you
mean by same parameters?

A Again, I will use an example. If in one
species you afe looking at enzyme induction and in
another you are looking at reproduction, one animal
may show the effect at maybe an equal level, at the
same level. In other words, you could get enzyme
induction, and this is a hypothetical example, you could
get enzyme inductién in the bird at the same level that
you could get adverse effect upon reproduction para-
meters in the mink, but you are not using the same
end point as a measure.

Q Doctor, do you agree that at a particular
dietary level of PCB, you may have some effects on one

animal and no effects that you can detect on another

animal?
A Yes, I would agree.
Q Doctor, based on your review of the literature

in your experiments, would you agree with that state-

ment:
"Certain species of mammals appear to

be especially sensitive to ingestion of low levels of

PCS“? -
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Q I take it you would agree that based on your
work and work that you have seen that the mink is one
species of mammal that is especially sensitive to PCB?

A Yes, I would.

Q Doctor, would it be fair to say that insofar
as reproduction is concerned that the mink is the most

sensitive mammal to PCBs?

A It is either equal to or the most sensitive.
Q What would it be equal to?
A Work at the University of Wisconsin has shown

the monkey. also to be extremely sensitive and we were
talking about approximately the same levels.
Q Would you agree with this statement:
"An extreme example of the special
sensitivity of certain species of mammals to PCB was

shown by the effects on mink"?

A Would you restate that for me, please?
Q Would reading it be sufficient?
A Yes .

MR. FEATHERSTONE: Would you read the gquestion.
(Question read.)
BY THE WITNESS:
A Yes, I would agree with that.

BY MR. FEATHERSTONE:
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G Doctor, I take it you would agree with this

statement as well:

"The significance of a given concentra-

tion of PCBs in the food of an animal such as a mink
; may be qui;e different than it is to a human"?
i A I'm sorry. Could you read it?
(Question read.)
! BY THE WITNESS:
; A I basically have to agree with that.
= BY MR. FEATHERSTONE:
! Q Doctor, it is true, is it not, that from your
studies you cannot say with a reasonable degree of

|

|
medical or scientific certainty that humans eating Lake
Michigan fish with PCBs will suffer any adverse health

. effects?
! A Your question was without any?

MR. FEATHERSTONE: May I have the question read to
the witness?

(Question read.)

BY THE WITNESS:

A A qualified no.

MR. FEATHERSTONE: What was the answer?

(Answer read.)

BY MR. FEATHERSTONE:
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Q What is vour qualification, Doctor?

A There were several words that were used that
I gquestioned. I believe you said without any reasonable
certainty with a reasonable degree, medical or scientific.

MR. FEATHERSTONE: No, no, listen to the words.

THE WITNESS: That is what I was trying to do.
It was a little too fast for me.

MR. FEATHﬁRSTONE: We can have it read back,
Doctor. You can have her read it back as many times
as you need.

(Question reread.)

BY THE WITNESS:

A With a reasonable degree -- that is a matter
of conjecture, what is meant by a reasonable degree.
Can I get it more specific?

MR. FEATHERSTONE: You have for all time destroved
the legal profession.
BY THE WITNESS:

A If you ask me unequivocally without any doubt
whatsoever in my mind --
BY MR. FEATHERSTONEL:

Q Let me ask it this way, Doctor:

Can vou say, Doctor, based on your studies

with mink that people, humans eating Lake Michigan fish
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with PC3 residue will suffer any adverse health effects?

MS. JACOBS: Are you going to state a level of
PCB residue in those fish, Bruce?

MR. FEATHERSTONE: The doctor can answer the
question.

MR. WHITE: Let him answer the gquestion.

BY THE WITNESS:

A If you are speaking about 2 parts per million
concentration in the fish or lower, I would answer you
yes. But if vou were to ask me 200 parts per million
or more, I would possibly, promptly answer you no.

BY MR. FEATHERSTONE:

Q When you say yes in response to the question
if the assumed level is 2 parts per million in the fish,
is it your testimony that you cannot conclude from your
studies that a human eating Lake Michigan fish with a
PC3 residue level of 2 parts per million will suffer any
adverse effects?

A There is alwavs a little difZficulty in ex-
trapolating directly from one animal to another animal
which you are asking me to do here. There is always
some conjecture in doing that.

Therefore, I set a fairly low level as a

safe level,
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Q Based on your studies, 2 parts per million
PCB residue level in the fish consumed by humans, Lake
Michigan fish, would be safe? -
A That would be my statement,'yes.
Q I take it when you say 2 parts per million

PCB residue level, you are talking about in the edible

portion of the fish?

A Yes, that the human would consume,
Q After preparation and cooking?
A Yes, vyes. But I am saying at a high level, at

the extremely high level --

Q Like 200 parts per million?
A Yes .
Q Doctor, I take it when you testified that

consumption of edible £ish with 2 parts per million
PC3 residue was in vour judgment safe, based on your
tests, you are talkxing about chronic consumption of
£ish?

A Yes, average consumption for the human.

Q Is it also your conclusion, Doctor, that
chronic consumption by humans of Lake Michigan £fish
with S parts per million PCB concentration is safe,

and I am talking about 5 parts per million in the edible

portion of the £ish?

- '
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A . Based on my experience, I would have to say
that would depend on the stage in life, I am saying of
this human being, and possibly the sex of this human
also.

Q Doctor, you testified earlier that you were
having some difficulty answering these questions because,
as you put it, I am asking you to extrapolate from
studies on mink to effects on humans, is that right?

A It is always a little difficult, as I stated,
yes.

Q In your judgment, is it particularly difficult
to draw conclusions for humans based from your research
from mink because of their special sensitivity to PCBs?

A I think one should look at all animals'

results in making those judgments about humans, as many

as pbossible.

Q Would vou answer my guestion?
A Sensitivity to the other extreme of insensitive
animals. So therefore, I would use the results on the

mink and the monkev along with the rat, the mouse, the

cow in making a judgment.

Q In other words, the universe of toxicological
data?
A As nmuch as is available.
—_— . |
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' Q Doctor, have you ever been asked to draw
conclusions on the effect to humans from PC3 exposure

based on your studies of mink or other animals?

! A In class, yes. In teaching, yes.
? Q Not in teaching but by other medical experts?
| A The only other place I have ever been asked

this has been in testimoﬁy, but not to the medical
profession, no.

Q Nobody from .the Michigan Department of Public
Health, for instance, ever contacted you and asked you
for your expertise?

; A I do not recall any such inquiries..

Q Doctor, you conducted these tests on the

effects of PCBs on mink and the feeding tests of Great

Lakes fish to mink in order to determine the effect on

mink?

A That was the purpose.

Q The purpose was not to determine the effect on
humans?

A That 1s correct.

Q Doctor, let me ask you this gquestion:

You do not, do you, conclude from vour

studies that humans eating Lake Michigan fish will
necessarily experience the same effects as the mink?
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A With a qualification that you put in there
of necessarily, I would say ves.

Q Doctor, have you made any projections about
the trends of PCB levels in Lake Michigan fish?

A I have not persconally, no.

Q Have vou at all followed the reports of the
PCB levels in Lake Michigan £ish?

A From an inguiry scientifically done in this

area and an interest into this area, it has been called
to my attention; at times that has happened.

Q Are you aware that the reported PCB levels
in fish have declined in Lake Michigan?

A Yes, I am aware.

Q Are you aware that in the last five years,

species like the bloater chubs reported PCB levels

" declined by half?

A I would not agree it is specifically cne-half.
I know it is declining.

2 You also know that the levels are declining
rather significantly?

A Yes.

C Have you made any projection, Doctor, about
when Great Lakes fish in your judgment may be suitable
for use as fish feed for mink?

-— l [
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A This myain would be based, I have not made any
projections because that would have to be based upon
the locations from where the fish were taken and
analysas of the fish.

Q Is there any particular PCB level in the £fish
at which you would say on the basis of your studies
that the fish are safe for use as a feed for mink, and

I am talking about Lake Michigan?

A Yes.
Q And at what PCB levels?
A I am saying at a total level of approximately

1l part per million in the diet, we are considering the
level as being safe. This, of course, is a time dosage
response and therefore I would certainly see no harm in
the mink ranchers possibly feeding that low a level
during the grewing phase.

I would consider maybe not feeding it
during the reproductive phase.

Q Have vou or anybody in your group made any
projection about when the 1 part per million level might
be reached in the £ish?

A My statement, I hope, was 1 part per million

in the total diet.

Q Okay.
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I take it that would support roughly 3

parts per million in the total fish?

A If we fed at 30 percent of the diet, ves.

Q In your conclusion as to the safe level of
PCB in the diet of mink, do you make any distinction
among the various chlorinated PCBs?

A Yes, I would.
; Q If we were talking about Aroclor 1242 in the
| diet of mink, what would be your safe lavel?
A I believe I would keep it at the level I

! have just stated.

Q If it were 1248, what would be the level?
5 A Same level.
é Q 12542
i
| A Same level,.
Q Is this 1 part per million safe level for

1242, 1248 and 1254 based on the assumption that ground
whole raw fish will be used as the fish portion of the
diet?

A Yes,

Q If I understand your earlier testimony, Doctor,
there 1s available commercially a fish meal of some sort,

1s that correct?

A I believe raw fish would also be available.
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Q Has your group done any PCB analytical scans

on the fish meal for PCB content?

A Yes.
Q What have been those results?
A I couldn't give you that information. We have

it, but I could not give it to you now.

; Q Is 1 part per million safe level that you

. Just testified to, are these conclusions of yours based

in any way on this ongoing study that is being done at

i Michigan State presently?

A No.

Q Is this ongoing study at Michigan State -- I
may have asked this before and I apologize if I have =--
i, in any way involved the feeding to mink of whole ground
raw fish as opposed to fish meal?

7 A I believe I answered that probably our control
was whole ground raw fish, but I don't know that any
Lake Michican £fish are included in that as whole ground
fish.

Q Is the fish meal prepared by cutting away the
fish by-products, 1f you will?

A I could not state this because I think I
incdicated earlier that this was produced commercially.

2 flas Dr. Aulerich made any effort to find out
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how it was preparad?

A I couldn't answer for him.

Q Has anybody in your group made that deter-
mination? |

A I couldn't answer that.

Q Doctor, do you know whether any of the £fish
that are used in this commercially available fish meal
come from the Waukegan, Illinois area?

A I have no knowledge of that.

Q I take it vou likewise have no idea whether
any of the PC3s in any of the fish that are ground up
for fish meal got into the £fish in Waukegan Harbor were
from the Johnson Motors discharge?

A I have no knowledge.

Q Doctor, I want you to assume that for the
foreseeabple future, the next 10 to 50 vears, the
atmospheric fallout of PCB will be such that the levels
of PC3 in the Great Lake Michigan fish, whole fish,
will be 3 parts per million or better.

I take it under those circumstances you
would not recommend that that f£ish be used as feed for
mink?

A That would be my recommendation, certainly

not at the 30 percent level of the diet.
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MR. FEATHERSTONE: Would you read that back.
(Record read.)

BY MR. FEATHERSTONE:

Q I have to put my gquestion to you again.

I want you to assume, Doctor, that the
atmospheric fallout of PC3B into Lake Michigan, that that
alone will for the foreseeable future, the next 10 to
50 years, result in PCB levels in whole fish of 3 parts
. ter milliom or greater.

I take it under those circumstances, you

. would not, for that period of time anyway, recommend that

A Lake Michigan fish be used as feed for mink at a 30

rercent level?

% A You are correct.

% Q Doctor, do you have any idea whether assuming
Waukegan Harbor was dredged so that it was virtually
PCB-free, whether that would result in Lake Michigan
fish being safe for mink ranchers?

-

A I am not an expert on sediments, their move-

ments and hydraulics.
Q The guestion is, Doctor, did you have any idea?

Is the answer no?
MR. WHITE: Would you read the question back again.

(Question read.)
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BY THE WITNESS:

A -My answer would be no. I would not speculate
on that.

MR. FEATHERSTONEC: Let us take a break for a
minute.

MR. WHITE: Let us make it 10 minutes.

MR. FEATHERSTONE: That's fine.

(Brief recess had.)

MR. FEATHERSTONE: My comment is I want to have
the opportunity tonight to take a look at the documents
Dr. Ringer has produced today and his testimony from
the other two proceedings and finish up what gquestions
I have, 1f any, tomorzow.

I simply don't know what those documents
say,and Rose and I have discussed this and we have de-
cided, and she can correct me if I am wrong, that Roseann
is going to ask some gquestions that she has at this stage.

We are both going to go back and loock at
the additional documents and if we have any remaining
guestions, we wilill ask them tomorrow.

MR. WHITE: So basically what vou are saying is
the Exhibit 2-A, 2-8, 3-A, B and C, and those documents

that would relate to the testimony in hearings, you

would limit voursel to the examination tomorrow on
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- direct (Oliver)
those documents and any questions that reasorably follow
' therefrom?
MR. FEATHERSTONE: Reasonably loosely used. I

will represent to you, Jim, that the documents I had

and vou know which ones they are referred to these
studies. I have asked, I think, all the gquestions I
want to ask. I may go home tonight and run five miles
and have a brainstorm of an idea and I don't want to
foreclose myself from that.

' But if your gquestion is are we going to
come back here tomorrow and do basically the same thing

we had done today, the answer is no.

MR. WHITE: I take that representation and I

suppose that goes for OMC also?

MS. OLIVER: I never get any brainstorms. What I

ask now =--
MR. WHITE: Nor do you run five miles.
MS. OLIVER: I am not taking any chance of getting
any brainstorms or of running five miles.
I don't have too much here.

DIRECT EXAMINATION

BY MS. OLIVER:

Q Dr. Ringer, you brought with you today articles
vou wrote in and testirmony.
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Do you have any other materials with
vou todayv relating to the PCB work you have done?

A That we have done, no. This is all I have.

I don't think anyone has asked for that.

Q This is a 1973 study entitled Reproductive
Failure and Mortality in Mink Fed on Great Lakes Fish.
That 1s an additional study besides the one that we
have already gone into foday?

A Yes. To my knowledge, it has not been
addressed todavy.

MR. WHITE: Nobody spoke about this one today.

MMS. OLIVER: Can I see it a minute?

THE WITNESS: Sure, I just want to check something.
BY MS. OLIVER:

Q Does that provide any additional experiments
in addition to the ones reported in the 1971 study?

A In addition to the 1971, but I am not sure
that it was not included in the 13972 and the '77 papers.
That 1s what I was checking when I handed it to vou.

Q If you can just check through it very gquickly
and tell us iZ what is reported in that 1973 paper is
also reported in other studies we have already talked
about todav.

a This paper was now come of an invitational
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oresentation made in Scotland.
Q Okav.
- A If you follow me, and therefore it reviews
. our state of the knowledge at that time.
Q Reviews the work you did up to 19732
A Yes, but other than that I have no knowledge
of any other publication that you do not have.

Q Am I correct that your work with respect to

effects of PCBs on minks related to the growth and the
survival and the reproduction in minks?

A Yes.

Q You mentioned earlier, discussed a little

| bit a term called enzyme induction.

| A Yes.
Q Have you done work in that area?
A In collaboration with biochemists, ves, we

are doing some woerk in that area.

Q Is that related to levels of PCBs?

A Yes, it is. I am not directly involved in
that.

Q Someone at the Research Canter at Michigan

State is involved in it?
A Parts of my department, ves,

Q Are these studies done on nink?
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a Yes. That paper is in publication,was just
accepted and has come back from the referees for looking
at right now.

Q Have your opinions concerning the growth,
reproduction, survival of mink been based in any way
on the enzyme induction work that has been donza?

A No.

Q I take it from your answersto Mr. Featherstone's
guestions, based on your work and the background, you
don't believe you are qualified to give opinions on the

effect of PCBs in fish as affects human beings?

A Not as a direct extrapolation.

Q In what way?

A I believe --

Q Do you feel you are qualified to give opinions

concerning PCB levels in fish in Lake Michican as affects
humans?

A As one doing scientific investigations on one
animal, I also look at the results in other animals.
Therefore, I feel I can extrapolate their findings also
as they do.

Wwhat I am saying is I can ex%trapolate
as someone else, as one who works on rats could extra-
polate.

T rea L {UJroan
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Ringer - direct (Oliver) 140

Q Are vou telling me that you have an opinion
as to the effect on human beings for PCBs in £ish in
Lake Michigan?

A As to the possible effect, I believe I stated
in answer to the guestion that this would depend on the
state in the life and the sex of the individual.

Q You gave Mr. Featherstone some levels that

vou believed would be safe for humans.

‘ A Yes.
: Q That is your opinion?
A Yes.
| Q In being. asked to testify in this case, have

you been given any information about PCB level investi-
| gation in Waukegan Harbor or Lake Michigan on the

Illinois side?

A Yes, I have.
Q What information have you been given?
A I have the report here, or two. You have a

copy ©of the mathematical model by, I presume it is

Dr. Thomann.

I have a report by Dr. Nesbitt; Illinois
Depar+ment of Conservation, Division of Fisheries and
Wildlife.

< The creel survey?

— |
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Ringer - direct (Oliver) 141

A By Bruce Muench. One is a 1979 report and a
1980 report; the Outboard Marine Corporation Biological
Studies Report, which was prepared by the U.S5. Environ-
mental Protection Agency.

Q February 19792

A 1979; the Decemper 1973 report on the Waukegan
Harbor Biodegradation and Deperaﬁion Study:; Dr. Veith's
report of the Environmental Research Laboratory of
Duluth on uptake and elimination of PCBs in fish con=~
taminated by the Waukegan Harbor; a letter from a Dr.
Lombardo -~-

MR. FEATHERSTONE: Bring this back with you
tomorrow.

MR. WHITE: Let me just see what he is going to
bring back with him tomorrow.

MR. FEATHERSTONE: The stuff you provided him with.

MR. WHITE: We may have provided him with them,
but that doesn't mean it is discoverable.

MR. FEATHERSTONE: The testifying expert, Jim?

MR. WHITE: The testifying expert. Certainly
letters that we write to our expert witnesses from
attorneys or personnel, for example, in EPA, that is
nct discoverable.

MR. FEATHERSTONE: It is the basis of his opinion.

-1 1
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Ringer - direct (Oliver) 142

MR. WHITE: It is the basis of his opinion. I am
not holding back anything that is the basis of his
opinion.

It's all there.

MS. OLIVER: Let's see where we stopped here.
BY MS. OLIVER:

Q This is dated December 20, 1976 to Mr. Blake
Biles, with an attachment letter to Mr. Harry L. Wight
of Sidney, Williams; a two-page handwritten legal-size
list of items with the name H. Zar in the first page
entitled Information on Fish at Waukegan Harbor
Available to US EPA as of 4/7/81.

MS. JACOBS: That probably has not been produced.

MR, FEATHERSTONE: I know it hasn't. I am an
expert on your April '8l --

MS. JACOBS: No '8l. You have all the rest.

MS. OLIVER: A letter from Brigadier General Robert

Moore to George Alexander dated April 13, 1977, with an

attachment called A Model System Study of the Release

tn

of PCB from Hydrosoils and Subsequent Accumulation by

Fish, and a handwritten note entitled Lake Michigan
Materials, with an attachment from the United States
Department of the Interior, Fish and Wildlife Service,
wilth a stamped date of April 4, 1973, and a one-page

- ! 1
| nea . broan

1x4 Scutk l_: Sa”c Sh‘.t
C;.caqo. Ei!inoif &CE0L
32 - 787.31%7

‘ 1~ ] 1
Con-r‘oa = ~orthana Qooov'm —_—



Ringer - direct
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143

listing of different Pydraul products with a page

number

BY MsS.

Q

2 at the top.

OLIVER:

These are the materials that were given to

you, Dr. Ringer, that you were asked to look at?

Q

EPA or

For my perusal, yes.

Wwhen were you given these materials?

If I can give you an exact date,

June 12, 1981.:

Were you asked to read certain matters?

I was asked to look through the material.

Do you have correspcndence from someone at
N

from the Government attorney asking for your

testimony in this case?

A

I have no -- in order to read this,

what you are saying?

Q

mattar,

is that

Order for you to prepare to testify in this

did you get any correspondence concerning what

your testimony would be or in what way vou could testify?

MR. WHITE: Do you understand the question, Doctor?
THE WITNEESS: Yes, I do.
MR. WHITE:  Answer it.
BY THE WITNESS:
A I have a letter from, a signature James P.

wWhite,

as of June 17,

1981.

—
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Ringer - direct (Oliver) 144

BY MS. OLIVER:

Q Does that letter discuss your testimony in
this case?

A It doesn't.

MR. WHITE: I have no problems. Let me just take
a look at it.

I have no problem with it.

BY MS. OLIVER:

Q Dr. Ringer, have you been asked to testify in
certain areas in this lawsuit, certain subject matters?

A My area of expertise is the effect of PCBs on

mink. That is my expertise.

Q Survival, growth and reproduction of mink?
A Correct.
MS. OLIVER: What I would like to do, Jim, is to

break for the day now and I want to look through some

of this material here.

MR. WHITE: Do you want me to Xerox all of this?

You have it all.

MS. OLIVER: Some of it I don't have.

MR. WHITE: You don't have Howard Zar's memo?

THE WITNESS: I have no idea what it is.

MR. WHITE: That's fine. Aall I am saying --

MR. FTEATHERSTONE: The mastermind of the litigation,

Thea L. {Urban

— -
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Ringer - 145

Zar and White.

MS.

MR.

minute.

JACOBS: No, just Mr. Zar.

WHITE: Let us go off the record for a

(Discussion off the record.)
(At 4:10 o'clock p.m., the
deposition was adjourned, to
resume at 11:00 o'clock a.m.,

Thursday, July 23, 1981.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

THE UNITED STATES OF AMERICA,
Plaintiff,
vs.

OUTBOARD MARINE CORPORATION
AND MONSANTO COMPANY,

Defendants.

No. 78 C 1004

I hereby certify that I have read the

foregoing transcript of my deposition given at the

time and place aforesaid, consisting of Pages 1 to

145, inclusive, and I do again subscribe and make

oath that the same is a true,

correct and complete

transcript of my deposition so given as aforesaid,

as it now appears.

Subscribed and sworn to
before me this day
of , A.D. l981.

Notary Public.

Robert K. Ringer

Tl'\ea L Urloan
—~

\_,ov-ti;mJ Slnov-t;mna' Qooortv

124 Soutlﬁ La Sa”o Stﬂ.t

C'nicago, I”inoiv &CEC3
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UNITED STATES OF AMERICA J
NORTHERN DISTRICT QF ILLINOIS )
EASTERN DIVISION ) SS:
STATE OF ILLINOIS )
COUNTY OF COOK )

I, Thea L. Urban, a notary public in
and for the Countyv of Cook and State of Illinois, do
hereby certify that ROBERT K. RINGER was by me first
duly sworn to testify the whole truth and that the
above deposition was recorded stenographically by me
and was reduced to typewriting under my personal
direction, and that' the said deposiﬁion constitutes
a true record of the testimony given by said witness,

I further certify that the reading and
signing of said deposition was not waived by the
witness and his counsel.

I further certify that I am not a
relative or employee or attorney or counsel of any of
the parties, or a relative or employee of such attorney
or counsel, or financially interested directly or
indirectly in this action.

IN WITNESQ WHEREOF, I have hereunto
set my hand and affixed my seal of office at Chicago,

Illinois, this day of , A.D. 1981.

Wotary Public, Cook County, Illinois.
My commissiocn expires May 31, 1983.

T rea L Urban
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IN TEE UNITED STATES DISTRICT COURT

FOR THE NORTHERN DISTRICT OF ILLIMNOQIS
CEASTER2N DIVISICN
THE UNIT=ZD STATES OF AMERICA, )
)
Plainciif, )
)

-vg- ) No. 78 C 1004

)
OUTBOARD MARINE CORPORATION and )
MONSANTO COMPANY, )
)
Defendants. )

The continued cdepcsition cf ROBEIRT RINGIR, called
by Monsanto Company, pursuant to notice, was resumed
on Thursdey, July 23, 1981, at 219 South Dearborn
Street, Room 14§86 Conference Room, &t tnhe hour cf
11:00 c'clock a.M.

PRESENT:

MR. JAMES WEITE,
(Assistant Unitecd Statss Act+-crnev
United States Aztorney's Oziice
219 South Dearbecrn Streetr, 13<h Flccr
Chicaco, Illinois 60604}
and
MS. M. KAYEZ JAacCC=2S,
(Water Znforcenen~ Division,
C.S. Environmen<tal 2rotecticn Agenc:
220 Scu=h Dearbecrn Strees
Cnhicago, Zl1lLncis 6J604.
apgeared con henrall 0I the Unlzel
Stazes ¢I Anmerica;
|6— 5V28-0 /| #gh
OpY —
| Teo .\ _J"oan
hall WE N —— Camemaa :Ir'::r:-an:; :e::r'.n.- —_—
RYTEERANAFA) r — -~
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PRESENT: (Con

Ms.
(Fhelan,
30 North

Chicago,

MR. BRUCE
(Kirkland
200 East
Chicago,

Tl

[

tinued)

ROSEANN OLIVER,

Pope & Jonn, L:d.
LLaSalle Street
Illinois 60602)

and
A FIATHERSTONE,
& Ellis,
Rancclon Drive
Tllincis 60611)
appeared on behali oI Monsanto
Company.
* * * * *
- ! |
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:e-: :-.a S"‘J' ~sma :\ﬁror-e-
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called as a

having been

g

h

er

8]
(t
by

testified

BY MS. OLIVER:

Q Dr.

wlitness

reviously

Ringer,

ROBZRT RINGER,

bv Monsanto Company Icr

édulv sworn, was examined and

L]

~1
[N

[
(0]

WS :

n

a

DIRECT EZXAMINATION

(Resumed)

understand this is a cecntin-

vou
-

uation of yvour devositicn yesterday, and vou are still
under oath.

A Yes, I cc.

Q When we recessed yesterday, vou had prcduced
for us e stack oI Jocuments which you had been pro-
vided for this case. Eazve vou reviewed all those
cdocuments?

A I have perused them.

Q Have wcu relied on any of the material
in those documents in order to reach anv of the
cginions that vou tTestiiled to vesterday concerning
the effect ¢f PC2s c¢cn tne survival, rercrcdéuccticn and
growsh 0I mink?

A Nc, I nzwvs nc:.

i Co wgcu inzend to review those documents
Izr curposes ©I Cur ©Tinicas COr vour testimonv?

oy
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Ringer - direct {(0liver)

~-
|

A No, I do not.
Q Have vou been asked to review the materizls
in those documents for purroses of vour testimony in

this case?

2]
t

I was given them just to look over, not to
be a vart of mv testimonv.

C In the test that vou testified about ves-
terday, your exceriments on the feeding of FC2s into

the diet of mink, you testified that the PCB sub-

stances that vou have used are 1016, 1242, 1248 and

Cculs vou tell me how vou ckhbtained those

A Yes. hew were cbtained cri

(]
’J
8]
u
b~
'—J

<
(o}
'l
s
m
0O
it
' [

from Monsanzo.

Q Were thewv obtained by vecu from Monsanto?

A In some cases, ves; anc 1n another case, I
believe they weras cttained bv Dr., Hock o Michigan
State Universicv.

Arcclilcr 1012 was suzglisd, in the one study,
w2s suznctlied by ZZ3, US Z2A.

2 Sc the Arccleoxzs 12482, 1243 and 1254 were
suctclied directly frozcom Monsantco?

- ; Pt
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Ringer - direct (Oliver)

R

A .That is correct.

Q Who 1s Dr. Hock?

A He is a member of the Animal Science Depart-
ment of Michigan State University.

Q In the first feeding stuldies that you did,
correct me 1f I recall incorrectly, vou used all
three of those Aroclors, 1242, 1248 ané 1254 in the
diet cf£ the mink, is that correct?

2 That 1is correcct.

Q Dié vou obtain for that studyv those Aroclors

[

A To the best ¢f my knowledge I diZd.
Q Do vou recall with whcm you contacted or

spoke at Mcnsanto concerning receiving those 2aroclors?
A I have had some ccentact with ir. Farageorce.
Q Have you hacd any contact with anyone else

at Mcnsantoe?

A Nct to my Xxnowledge.
2 Jave sou hal mcre than one contact with

Mr. FPzczaceorce?
s I Xncw ¢f cne coccasion where2 we haé 2 cexr-

sCcna. ccnTace.
~ .. - - - - e
) el J&3 “nhzc?




Pincer - direct (Oliver)

A I do not kXnow the exact vear. It was early
in our studies. So I would say in either 1970 or
1971.

Q What was the purpose of vour personal con-
tact with Mr. Papageorge at that time?

A He was on the campus of Michigan State
University, and I believe I was asked to go to lunch
with him.

Q Do vou recall the substance o

rn
o
(o]
(o]
ty

conversation with him?

A No, I do not.

Q Do vou recall the topic?

A Jdc, I éoc not.

Q How ¢id veou go about getting the Aroclor
substances from Monsanto?

A I believe 1% was by lexzter.

Q To Mr., Papacgeocrge Ircm veu?

A That would zZe the best o mv Xxncwledge.

9] Zave vou retainad the ccrrespoeoncdence with

- ‘— - - M - - .l - -
A I cocn't Xncocw whether +ha= weu be cn fil=.
I [N A S - - = - .
) woull thnat be in veur oIfflce at Michican
T =~ - )
Scaca s
2 - < 3 . < 1T A
A I I L2 have 1z, ves, i1+% wgcueld bhe.
C man b A
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Rincer

Q Would you look

respondence relating

Monsanto or any communication with Monsanto,

fcr

direct (Oliver)

[y

it, and if £find cor-

to obtaining Aroclors Ircm

would

vou provide 1t to Mr. White?

A Yes, I will.

Q Do you recall if you received the AroOclors
in one shicment, or did you receive mcre than one
shipment, that vou used for your test through the
years?

A Prcbably, to the best of myv knowledge, only
cne shipment from Monsanto.

The shigpment frcom EPA was a separate shic-
mens.

2 The shipment Irom the EFA ccncerned only
1018672

A To the best oI my Kncwedge, ves.

G Do vou recall how many of the Aroclors vou
racelved, Wwhat cuantitles vou received £rom Mcnsanto?

A Thev were 1n,
imazely nalf pint ccnta
suzclied with s30mecning
cI each ircclcr, szach A

- The ZIZI=2eding =

I Celieve thev are asprox-
iners, anc we would nhave been
agTroximating twe containers

- | | 1
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Ringer - direct (Oliver)

3

these Arcclors covered wh;t vears?

A Approximately 1970 through 1974.

Q Am I correct that after 1974 your feecing
stucdies involvec only 10167

A No. We have additionally done 1242.

Q Did vou okbtain additional amounts of 12427

A I will have to check.

0 Were the containers, the half gint con-

e

tainers you received marked in any way, do vou recall?

A I believe thev are.

Q Are thev marked with the Aroclor number on
them?

A Yes, ves, cdefinitely.

Q Do you nave any leit?

A I presume we dcoC.

Q Where would it be kept at Michizan Sctase?

A

A Yes, I will.
2 Anc zrevide them to Mr. Wnhite.
Y Yas .
Q The LZL.3 Arosclcr zhat was used 1o wour studies,
- ¥ 1 | '
~an Pem—an

.
L =,z
-

st La ~aie T

It would 2e storeé in myv laboratorv, locked.
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Ringer - direct (Oliver) N

édo vou know how Z2A obtained that?

MR. rE

ty

RSTONE: 1016.

w

TH
BY MS. OLIVZR:

Q 101s5.

A No, I co not.

Q In the feeding study that vou conducted, the
PC3s that were fed to the mink were cnly a zar-:z c¢i the

ect?
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C You ng me to -- Let's co back a
minuce.

With
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ect tc mv guestion concerning the

th
I8
()
2
81
0
'._l

guantiztiegs © 2

Crs vou receivec Irgom Mcnisznto,
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Mcnsantczoc 2., S

A Yes.

v That reia2rs Lo wnhat?

A Arcclcr LzZdzZ.

' what Zdces "EZlecztrical crade" mean?

A That 1s oZII %he container as suc-zlisd o
s,

i "2XE3-23-4132," wnat doces that reier =c?
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Ringer - direct (Oliver) 9
A That is also on the label.
Q The label also says, "Monsanto Cc.,

St. Louis, Mc."?
A Yes, it does.
Q So the Footnote No. 4 indicates what was

on the label that vou received on the 1242 Arcclor?

A That 1s correct.

Q Do vou know what the %XB-05-4135 meant?

A That is a lot number. Bevond that, I d&o
not know.

Q Do you have an understancding of what

electrical grade meeant with respect to that Aroclor?

A No, I co not

) I think mv cuestion was with restect %c the

feeding stucdies 1n wnich vou fed PCBs into the diet

cI tha mink. I am correct that the PCBs were cnly
cart 0 the ciet, =righ+t?

2 Yes, thewv were.

. The rest ci the ciat included such things
2s meat and cnicksan, i1s the: richt?

A Yes, 1t Zces, and other meat and cereal
crzins.

2 Were any Trccsldures or +“estinc dcne %o
cetermine whetihier any €I =ne other tart ol the
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diet that

individual

Q

was dcone?

A

Q

was that 1

Q

PC3s founad

A

direct

Lg
;J
3
W
it}
*
'

(Oliver) 5‘53

the minks were getting contained any PCEs?

The entire diet was analyzed, but not
ingredients.

How was the entire diet analvzecd?

By gas chromatography.

-

For each one of the feecing studies chat

Probablv

notT.
What ¢id the analysis of the diet, what
ntenced ts show?

Wnether we were on target, ¢cr whether the

in ther2 that we targetsd =0 be in there.
Dic ycu keeg records cf “he amcunt of

in the entire diet?
This was dcne v Dr. Zabik.

Beforas the entire cdlet was analvzed, vcu

by
S
[¢9)
r
'
®
b
(@]
(1]
3
it
fw
[19]
D

=22 PCBs toc add to the cie:, 1s that righe?
TEZ WITNZISES wculld vou read that back.
(Recocrd read v the rezcr:er.)
2Y THI WITNISS:

> m JR, - - : . < -
2 The amcunt that wcull be added was Tra-
Zez=rmined.
_
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Ringer - direct (Oliver)

Q Then vou added PCBs into the diet, and

the entire diet?

o))

then you analvze

2]
+3

correcc.

(43
P.
()]

1 a

| @)
O
.l

:d vou have a range of PC3s that you wanted
to reach in the diet, or did you have a specific

parts cer million that you wanted to reach?

A We targeted for a parts per million concen-
traticn.
Q When ycu say targeted, does that mean that

vou used that dietc, fed thnat diet to the mink only

1Z you rezched the gparts per million that vou wanted?
A 2v this I mean vou weich out an acpropriate
amouant to ¢give vou that amount in parts ver million
in the cdilet, in the whole diet.
Q S5¢c ycu anz2lyzed the diet, and then you

= NO .

2 Ckxay. Tell me how you cdid it.

2 Ycue have the weicgcht of diet, and vou weigh
ZuT 2 Zncwn amount ¢ FC3s to be acdded to that diet.
Thzt s what I me2an by tarceted. So tixat thes end
crzcduct ¢ zhe ccrmolets dlet woulld come cut with

— - —_— -
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. . . 2
Ringer - direct (Oliver) 2

so many parts per million.
Q Well, I cuess my question is =-- Maybe
I shoula just ask a guestion.
How did you determine that the end result
that you were coming up with in your diet that vou
wanted was not attributable in any respect to the

cereal or the meat pgrocducts or the poultrv products

-

[§1]
ot

that were part cf that ci
A In all cases vou use a basal diet, in

adéition, as part of veour study.

Q Was the tasal cdiet analyzed?

A Yes, it was.

Q Were any ?C3s Iound in that, that you
recall?

A I do not recall.

Q Dr. 2abikx analvzed the basal ciet as well?

A Yes.

o) By the "tesal cie+," we are talking akout
th2 dlet without the 2PC32s acdded, or supctlemented to
the cdlec?

= Czcrrecct.

o I thinn I asxed oo this a ligtzle iz acce,
2.t were tnese anzlvvsas Scne vy Dr. ZanixXx ¢n the

o’ 1
. —~ P~
e-w- ea T~crimgnd . <ecorter
< ! —~ .
e S’)u'.v’\ a3 :alye S:'Qet
- " ~amx
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Ringer - direct ({Oliver)

..
R

feeding tests that vou did in 1970-19717
A To the best of my knowledge, ves.
Q Do vcu know wha*t method of analyvsis Dr.

Zabik used?

A No, I do not.
Q You are not an analvtical chemist.
A That is correct, I am not an analytical

Hh

Q In your rencrt, and specifically if vou
look at the report that has been marked Exhibit 2-3

entitled "Pclychlorinated Biphenvls (Aroclors 1016

(NS ]
th
1 h

and 1242): EZffects cn Survival and Reproductiocn in
ifinx and rFerrets.™”

A Yes.

g At the bctitzcm cf Page 1 c¢cf the article
veu refer to the difiZerance between 1242 and 1916
mayvy be the resu.t oI reduced level cf contaminants
in the 10186 mixturs. Co vou see that? I an gera-
thrasing the last sentsnce in that caragrach.

=y {z2s, I dc.

Z Cn the next zTage, the end ¢ the firs:
211 Daragrach tTihierz2 Cu o ataln sav the Aroclcr 13lo
M1M4ITUTYS &a.SC CcTntalns Lowear leavel ¢I contarminants,

-— . [ |
L men _ ~>an
— - —_— o
— 2"t T ear T-ooemimana meccrier
- —~ ' -~
1= Tcur L3 To e g:we'

e - AT
« ~itoaz (ol - TX S

10l
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Finger - direct (Oliver)

such &s chlorinated dibenzofurans and chlorinated
dibenzodioxins than the more highly chlorinated

PCB mixtures. Do vou see thnat?

Q Can vou tell me what testing vou dicé to
determine what contaminants, 1f any, there were in
the hicher chlorinated PCE mixtures?

or that, that 1is refer-

Fn

A We did not tesc
encecd 1In that sentsnce.
C Do you know if there were any such ccn-

taminants 1in the 1242 or 1248 or 1254 Aroclcs that

[

vou used in your Zeedinc studiles?

e have no direct evidence.

n

Q Do ycu have any indirect evidence?
A NO.
C You menticnecd the studv done bv the fcor-
eign exchance student.
A Yes.
m - 3 S~ - o~ 1 - k
Q That 1s ceilng ccmpleted, or the pacer 1is
heing writtan.
I ccn't thiink vyou wers asked what tioTe c¢f
5222 Tnat was.
Z. I melieve I Ccll 2a8ver that this was =0
- H l (|
~ea ,moan
—_~ e - —_
2"t T e3 Trcetmarg L aczeter
Il g:,,:.—- '__-. §1 e S:-ee:
'\’_:*::agc. Uiegir ACAT2
- “a~ 77171~
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Xinger - <direct (Oliver)
study the effect uson thyroid hormones that are in
circulation in minkx and estradiol.

< Does that studv involve any specific PC3
substances that vou found, that were Ioung?

A Specific Aroclor?

o) Yes .

A 1242.

0] So wnen that study 1is completed that will
discuss the effects of Aroclor 12422

A In mink, cn these specific hormones in
circulaetion.

Q In your report designatec Exhibit 2-3

there.

A Yes.

¢ Would vcu razd to vourseli the las:t sen-
tence.

\ S - - . N .
MR, WHITZ: Tne seconc zTaracrach?
o e . mermo L
B- .‘;S. O‘.:.LJ...R.
’ ™ - v \ o~ " - — . - M .' % ~
®) S3eginning, Pclvchlorinated zizchenvis
—endd T2 concentraTa .. "
- og - N =) ,_3-.,-: S
. - = . - a = - T G -

Trea L Ursan

— - © — . )
27T " 20 T“ro~cong [ <eroriaT
- — P ~y =
!:"::u:" 3 Toie Ttirtee
-~ 1 - -
‘o gaas. nes 2222
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Ringer - direct (Oliver)
Q Is that vour opinion stated in that sentence?
A Yes, i1t 1is.
Q Is that an opinion of yours based on the

work you have done with mink?
A Yes.
C Is the hazard that you referred to in that

aragrach again referring to the reprocduction, crowth

'

or survival ol mink?
2 Yes, through the feeding ©Z fish.

Q Were you aware when vou wrote this pace

]

that there were -- I mean there are PCB decreasing --

Strike =zhat -- levels of PCBs in £fish decreasinc in
Laxe Micaigan?

A Yes, I was aware of that.

j+
(1]
o8

0 Were you aware of what the levels of Z£:

- - . AT SN 3 - .
i Laxe Michigan were?

A In scne of the f£ish, ves.
o Are vou aware today of whzt scrme oI che

_evels ¢ f£ish 1n LaXxe Michigan are?
2 In the aggroximate range, in rcarts Ter
- Ar2 tha2re ca2rzain Iish “hzt vou peliave

ara & =mzzzarli TC mink because 0 the PCE levels Tresenz?

- - ' 1~

e~1 - ea Tncritana (<epcrier

U T L

Touin o T oie Tireet
1

. i L~
-.caae o 20223
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Ringer - direct (Oliver)

g

A Since these compounds tend to accumulate
within the adipose tissue, the fat tissue oI the
bedy, those that seem to be fatter in composition
seem to pose a greater problem,

Q Wihat fish in Lake Michigan are included
in that categorv?

A Such as the coho salmon, the alewives.

< Anv cthers that vou would consicder ¢
present a procblem to mink?

A I would have to recheck values.

G You would agree that the extent of anv
prcblem to mink IZrcm PC2 levels in c¢oho salmen and
alewives depends cn the level of PCBs in those Zish?

THZ WITNISS: Could I have that read back.
(The recorié was rezl tv
the revorter.)
37 TEZ WITMNZISE:

A Yes, I wculcd.
2V ME. QOLIVER:

Q You woulld zlsc agree that any prokblem <o
minx Irom PCEZ lewels in cchc salmen cr alewives
would alsc derenc cn tnhe mixture, the zTvype oI FIE
TlXture Lo thcse Ilsh.

T e
:’“' :“ S;G"'"-"ﬂ :e:or‘.r
[ S; e S‘.vg'

[P YN
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Ringer - dcirect (Oliver) '

TH WITNESS: Could I also have that one

ty

read back.
{The recoré read bv tne
reporter.)

3Y THE WITNESS:

+3

X
<
1}
n

w
[N
e
wn
(@]
t—!
A
<
™
.

Q Your opinion as stated on Page 1 c¢I the
exhibit rafers to the fact that hazard will be

cresent for manv vears to come. Do vou have an

Q Do vcu have anvy limits in time on hew vou

view this problem?

& Nc, I have nct extrazclated a time Zfactor.
Q This reoncrz, wnich 13 narked Ixhibi+s 2-%8,
was Drercared uncder vour ¢gran:t Ircm the IPA, 1s that
rich<?
A Yes, fTnat 13 correct.
2 tr. Gillman Velzth was the Project 0fiicerx?
A Yes, ne was.
2 D13 Mr. Velzr zarzicslzats 3T 2.l in tne
crecaraticn cI the regcrz?
- 1 ‘ !
~ea 1. L,"ban
o~ - I t —

[ ;
"t e3 T rnerinara [<eporter
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Ringer - direct (Oliver)

A I believe the Foreword was written by him.
Q Anything else that you recall?

MR. WHITE: Take your time, review it.
BY THE WITNESS:
A I believe possibly Page 24 was prepared by
someone associated with Dr. Veith.

BY MS. OLIV

(R}

R
Q Anvthing else?

A NO.

N |

MR. rEATHERSTCNE: You have tc answer audibly.

BY THE WITNZSS:

A The answer 1s no.
BY MS5. OLIVER:
) What was Dr. Veith's rcle as a Prcject

0]

Zicer? Wha*t did he céc as a Project QOfficer, or what
is a Prociect O0Zficer?

A He merelw sugplied the grant monev and the

- M . - - - - < \ -

- HCw, I T3AKe 1t that the opinicns vocu have
= v - -~ 9 - - < .. =1 - 2 e - = ]
gxnrassec In yvIur Testinecny vestercav and todav, and
In oUCur recQrsTs Io Jate mey e medilied cr changedl
. -~ a e am Y™~ - S - PR > = - - - - 1o d
v the IZsgecing sctudy that 13 presently rtelng dacne

- - —_~
&7 " ea Trcmitard - ecovier
. T ! I, =<
Y- - -
-= Touim 3 Tai 2 Trhveet
" caac, I ineie 20203



Ringer - direct (Oliver)

at Michigan State.

A No, I do not believe that it is directly
applicable to change any data that 1is presentad.

Q Not anv data, but any opinions vou may have

as to the effect of PCBs on mink reprcduction, growth

A I would not at this time speculate what
the results would be, and therefore I could not
render an opinion.

Q All right. But because vou don't know what
those results may be, there is a possikilitv that
the opginions that vou have reachecd on the basis of
the other testing may be modified or altered or
changed 1in scme way Dby new cata.

MR. WHITE: Roseann, I want to maxe one of
my ZIZew cbjections. I thinxk the doctor has

adecuately answered vour cuestion with respect

tc tne eiIfect o thils study that 1is cncoing
right ncw, based on o1s answer acw. If vou
razd back the last answer, I Lthink +4ha=z 1s his
izstt answer.
Mg, CLIVZZR: - 2T Ta_.X{lng azout oginlchns,
netT caza. I Wanst T maxk2 sure.,
-t ] |1
{~ea .\ Toan
~— - + e~ . 1 r\
LT " ea ro=—~ara (<eccrisr
- T | ~—
SR TR l_: :m!o S:ﬂee:
~ 1 N -
‘w23z e £027032

- - ~Co A v .~
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Ringer - direct (Oliver) oY

MR. WHITZ: VYou are asking him to speculate
bevondé what he has already testiiied to. He

cannot dc that.

€3]
[

MS. OLIVZEZR:
Q It is pecssible, isn't it, Dr. Ringer?
A The results will be rerorted as the data

come oux.

2 Anc¢ vour opinions will be based con the
cdata that 1s available.

A That 1is ceorrect.

Q You wers asked vesterday i1 there was any

ongoing werk beinc cdone with resvect to PC3s, and

you menticned a Zeeding studv that is keing ccmpleczed.
Do wvou have any tlans to co any further scudies?
a To the test ci nv Xnowledge we have no --

I have no zlans to <o Ieecding studies on PC8%e on
repreducticn in mink.
< Do vcu have plans to do any other studies

. crir = mo et e - - _ .
AR, wWEITE: Inls 15 &t fresent, Nis
immedlats Tlzns as ¢ tocder?
e Q2LIVIE: IZ ne has anv gflans as c:
~Igzv.
- i ot
¢ Ten o Toan
-~ .~ ¢ -
T e Trcmitsra (wesovier

. . ~
I g:uﬂ L: a1l eg‘.v-.e:

ANANT

~izaos |, rois SWCUD

()
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direct (0Oliver) !

-
o]
Yol
(1]
<
1

WITNESS:

w
<
-3
e ¢
t

No immediate plans as of today.

x4

MR. rEATEZIRSTONZ: We are nct looking Zfor
an estogppel. If he changes his minéd two vears
from now --

MR, WHITE: Or receives a grant from some-

bcdy next month or in September, Zfine.

MR. WHITEC: Thzat 1s understoocé.

Q Have vou acplied fcor any grants to do any

e
0
W
tn
r
[o])
’J
]
n
)

~

A NO, not Lo mv kxnowledge.

L @]

Have vou grosesed to do any further PCE

=)

U
4¢]
v
[
[hs
O
h
0
-
L1
)
LA
O
[
'y
Z
j<
._‘
’.J
&)
(]
’_l
(6]
(o]
=
'-l.
8]
'
fu
(3}
4t
(@)
(53]
O]

as thev would affect encyme induction, but I am not
invgcliwed 1n thacz.

o Wha+ part of vecur croup would te deing that?

A Thls will Dbe <cne by coclleacuesg anc by
zrzlcaze stugancts.

) Under whcse sugervisicn?

B Sr. H22x is ¢cing o be doing che enzvme

- | i
‘rea ! L,'-l:.on

—~

~ = ey ' Yy ™
e re3 T nemitane (<eporier

vz 1t ‘
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Pinger - direct (0Oliver) Y

induction work.

Q Is vour croup --

A That is only planned. It has not started,
and mav never be done.

Q Is vour group planning tc do any sugport
work for that study in any wav?

A No.

Q To yvour knowlecdge that's the only zroposed
PCB work contemzlated?

A That is, to the best o0f my knowledge.

Q Dr. Ringer, have vou reached anv opinicns
on the efiect ¢I PC3s 1n Waukegan Harbecr on the

the effect

growth and survival or reproducticn o mink?

A No, I have not.

0] Have vou reached anv ovrinions on
cf PCBs in Waukegan Harbor on the mink industrcy

A No, I have nct.

o} Am I ccrrect that you have nct kegt v
se.Z uz to date cnn the status o the mink farming,
minx raanch farming 1ndustry 1in the Greatc

A Nect dirsctlv, canlv f£rcm inéirect comment
That nizZnhT be nmacds.

< There arse no TIChlams that vCu are aware

- I
ek - RN
Do e Shorensnd

1'71
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Ringer - direct

right now in the mink ranch industry

in the

(Oliver)

lLakes Region relating to reproduction of mink,

there?

one mink

b

R
{1
'
A

ot

i1

y

~
w
your
-
Iz

rt

Chic.

)
It

‘U
w

U

18

14 (9}

tn

o)

<

What are you aware of now?
Onlv bv telechone conversation
rancher.

That's

ct
s}
m
'g
1]
L3
wn
(o]
o]
[
O
c
a
o
th
{7
5]
£
(14
.

testimonv?

NO.

What is the roblem?

+
.

o |
(D
o}
Q
(D
n

VVhere is this farmer located,

belleve it 1is, £fr

(@]

ohone, rcughly sixty miles ncrth

=]
n
ct

fu
ot
'J
’J
(@]
]
'
[Y9]
w
o )
J

C:

@)
Q
)
[&
3
ty
[
(7]
be
O

1
o
<

3
.

e vcua done any tests cn the

U

~— IeorcocucT.lCn - SRS EPG , C

. - - T

:eg, - nave.
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Great
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direct fron

not Xnow, other than he has

n
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H
f).
V]
~
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rancher?

m the conversaticn c¢cn

of Columbus,
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Ringer - direct (Oliver)

P8Cs, did& you analyze any of the diet Zor PBBs?

A Certainly not those prior to 1974,

0 Why 1is that?

A The exposure in the State of Michigan
cdidn't take place until late 1973.

Q You have found that PBBs also adversely

affect reproduction in mink, is that true?

kE]
—

n that we rfrecuently lose the Zfemale

cduring the breeding seascn, we get very T£OOr repro-

2 It would be hard to reproduce withous
the female.

A Vesg .

A rhaz wculé b2 correct.
o T —rem . - 3 1 -~ N - - - . —~
MS., CLIVEZR: - 8on 't toLnxk I nave gnvthing
slsge
slse,
- Pl N R ] —_~ - r 3 P - < -
MR, TIZATHIREUTZUZ I ¢z hzve scme gdescicns,
= m e e m am
Eolehdiothe
— Ly
~en \m7tan
— - _— o~
_e i e3 T :vimara v ecorter
- o~ o~
I~ T 4 Tole T imeet
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Pinger =~ redirect (Feathersto

REDIRECT EXAMINATION

(=]

3Y MR. FEATHERSTONE:

Q Let's start first with the PRBBs. Your

response to iliss Oliver's guestion was that ther

were certainly no scanning of the diet £fcr PBBs

prior to 1974, which as you described it the day

the exposure in Michigan to PBBs.

[
\O

cer

(2]

act scan the cdiet a

Hh

[y

Did wvou 1n

for the presence oI PBBs, other than in those

in which vou adcded the PEBs directly?

A Nc, we did not.

C Well, would vou lock at I believe it's
Exhibit 4, which is vour afficdavit of 137s. Ves
Exnibit 4 is vcur affiicavit cf 1¢76.

If »vou lock at the Attachment F, which
£he recort vou sutmitted to EPA on CJuly 1, 1976

nowhere in that

n
(t
fo
(t
(Y
r
a1
fu
o
<
O
[
(0]
0
fu
3
(1]
(97
Ih

cr P32s 1in

the Ciet oI The mink, 1s thast correct?
) el - T A .
A That wWweCculZi e correcct.
Lan I - ] - _~ -~ - -~ -
< “haet's Da2cause nCc such scan was run.
~ T - ~ - - = -
A InaT 18 cCcorr=ccz.
- Zil2 2 &Wwer Ta2sT o any nLInX with 2C3s
D nea | {1
—_ e~
e"T “rea T no=itand
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Ringer

manufactured .

No, I

A
Q How about
than by

A N

O other

Q

are aware of

by one wmink rancher
Dces
Zish to his mink?
A I co not

Q

compound other than

PCBs manufactured anvw

in Europe?

have not.

lonsanto Company?

redirect

60 miles north

that mink

“now.

Did you form,

versaticn with him, any con
experiencing resroductive

A I could not answer

Q So inscfar as vour
cerned we c¢an write oI PC3s
recroductive prcblems.

2 Based ¢cn the
glven gver the tszlavhcne.

“ You were asxed scre
Velch's zarcticizaticon inovcur
cn the gffscts ¢ 1C15 ¢ +he

hi

xncwledge

Q

)
\0
w
o

2]
}a-

=1

(1]

n

rancher feed

on the basis of

clusions

e

(Featherstone) ¥

Monsanto's.

You mentioned just & minute 2go that you

scme reorcduction problems experienced

of Columbus.
Great Lakes

vour con-

abcut why he 1is

croblems?

ro-lem.
tcdav i1s con-
as the cause 0 those
thate I had be=n
ticns about Tr.
recort to P2
- H [
i ten L}?‘:.:m
~ - - ~—~
2Tt e3 Teocvinang (lecorien
£ [y [ I ey
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A Yes

Q The
uT by Miss
22 vou submi
ith ninm cdral
-2

A Y¥a2s

2 zi3

T e —
V ‘e« O
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vi

ot

th

(Featherstone)

redirect

&
-

ovide Dr. Veith with drafts o

cre it was finalized?

.
.

ct

.H..
+3
t1
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[

I
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D
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O
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rt

m
&

rt
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AT
o i

-
-

erring tec yvour 1976 rezort.

-
-

-
-

ha is the 15%80.

: 2-2, this one.

now Exhibit 2-3 tc yocur cZepositicn.
: Do vou understancd ths cuestion?

ES: Could I have the guestion.

2 2ll of this, let me restate it.
1, 4 - - fy - - - : .
ooXing at Exhibit 2-3, which 1is

ZPA cn the effects ¢f aAroclor 1016
L OfZicer icdentiiZied, as zoin:ted
is Zr. Veith. Mv cuesczicn is,

Tnat I2DCrt wWiRlch s ncw INAlblics

- - - - A e~ may Tl et

e - LT JelnnT TuUuD.l.s3.ec.

2.7Th TaXe CCmments cn wveour earlier
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inger - redirect (Featherstone) .,y

4 = 8
A Scmecne made & few ecditorial changes.
Beyond that, to mv kxnowledge, I don't recall.

Q The editorial changes were shippec back to

vou on & cdra

)

t form, is that correct
A I believe that 1s correct.
Q Did you submit more than one draft to
Dr. Veith?
A I certainly do not recall.

Q Akcut how long a perioé cf time was involved

in the exchancge that went on between vou anrnd your

(o]
Hy
th
%
Q
[{1]
0
3
[9]
m
'Q

th

A on the cdrafting of what is now Exaibit

N
|
t
*J

A It was a ccocnsiderable time, but

[k ]
Ol
(8]
o]
0
Yy

recall. I

ot

may have been a year or more be

th
Q
H
1]

(a2

[EX

was finally

(6]
£3
(8]
[
.A
n
o5
I
(o}

L. = . . 5 aa v
Q Is it fair toc sav that 1n that vYeer or
< ~ i - . - 3 = -
more gerilcd that there was several drafcs that weant
s = 3 . . 3 k bR ol
Dackx anc Ior<h rtetween vou ani the EFA?
-~ - - o ~ = - - T - ~ra T vy - - P LA Yo o~
>y - nCWw CIZ &t le2astT Cone, oDuT . CZ°C T O XoCWw
-~ a A e m e e P
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< b - 1. b -
2 DL2 vTu sSTe3X CTn o the teleTnZrne with L.
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el CI anvCcoy reTcCrIing Lo nlm o oalcut vour stucy
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Ringer - redirect (Featherstone)

TR

A Yes. Incuiry as %to when and if it was
ever gocing to be cublished.

Q Any discussion cf the results?

A No.

Q Do vou have someplace in your cffice the
édraft that you submitted to EPA and received back
with revisions and comments?

A Probablyv do.

Q As Ms. Oliver would say, would vou please
give that to Mr. White for us.

A I will. Will vhotocopies suiZfice?

Q Photoconies are fine, with the understand-
ing that the ccmments, and scmetimes these are ske:tchvy

comments, can be cdeciphered by

-

us back here in Chicago.

A I will o so.

Q Do vou have anyv written communicaticns with
Cr. ¥Vel:tz or anvkecdéy act ZTFA con this drafs<? I mean,
cerhats the comment came 2ack 1n tvzed Zorm as an
attachment ¢r lecter Zornm.,

S I will 21s0 suztly anv ccrrespencence.

Q Tarriiic.

A T iz, wnize.

< While w2 ar2 o thit subtec:z, was thare

Trea U Ursan
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Ringer - redirect (Featherstone)

anvbodv else at éPA with whom vou dealt, other than
Dr. Veith, or somebody in his office, on this, what
is now Exhibit 2-3 to vour deposition?

A Nct to mv knowlecge.

Q Going back for a seconé to vour 1976 report
‘ on 10-16, which is Attachment F to your affidavit of
; 1976, did you have any corresgondence with people

gt US E

'y
31

about this study after it was

th

inalized, or

wnile it was in the pre

0

aration phase?

TH:

4]
Py
=]
-3
P
tn
wn
n

Can I have that back, please.

BY THE WITNESS:

BY MR, FZATHERSTCNE

Q would vecu --

A I would be willing to check my files.

Z Searcnh wvcur files. Thankx vcu. I would
maxe the same recuest that I made in connection with
Th2 Qzher exhizic, whichn is Zxhikic 2-Z.

Scctor, vesterday in resgonse to scme of
Togus3ticns vos testTiliizd alcut sScme tavers that
2re being grepara2d v thls Zurcpean exchange studenc

- ! t
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p
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Rlnger - redirect

(Featherstone)

whcm we have never identified. Is he preparing
pacers?
A In a letter of correspondence frcm nhin

he indicated that he would

two papers.

Q When you testified yesterday that
were a couple of papers in otreparation, ancd
labeled them papers one and papers two, are

-

be preparing probably

there

-

parers

Oliver's

rcula-

o
iy
0
(A
0

one andé papers two these pagers that are being
prepared by this Eurcpean exchange student?

A Yes.

Q You testified in response Lo Ms.
cuestions that the papers concern hormcne ci
ticn 1n mink. .

A Yes.

Q Are these acrmcnes that affec= the
ducticn, grewth or survivel of mink?

A Yes, thev do.

Q So I Zazxe 17 Tzt the repcrt or o
whenever Lssued Wwill ccntzain the results cf
whichn will ¢c23l in scme rzstect with the el
?C3s <n <he ragrzcduocticon, Crowth, and sur

j "eo

BRI S

L Uszen
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2inger - redirect (Featherstone) 1Y
A In that circulating hormones aflfect
recroduction and growth, ves.
Q Will the papers draw any conclusions

about the reproduction, growth and survival of

minX, or will the conclusions of the papers be
directed tcward the effect on the hormones them-

selves?

be

rr
M
1)
Fh

A The main thrust will

the hormones themselves.

ever results or conclusions vou report on the
hormone level.

A Yes .,

Q Do ycu intend tc craw anv conclusions as
Lo ¢growth, survival or rsorcdéucticn of mink as a
r=sulz 0 these %testings and papers?

- T ot o ey - . . . - -
FaV I have to 1locx the cata over keZore thats
1l Cceterxlnec.
R . -
< Your name 132 CS2LNC LC D2 Cn tnie pécers.
~ - v - PO
- 1S, LT Wiaoa.
- - . -~y S = = -~ —~ -~
- Zcctwczr, wvcu nave also testified that, and
- i l [ ]
2o 1 vzon
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Ringer - redirect (Featherstone)

I think vou termed 1 a roposal, of Dr. Hook to

rt
'a

look at the effect of PC3 on enzvme induction in
mink, 1s that correct?

A We have discussed this. It has not ccme
to -=- or the group has discussed this, but it has
not come to any {ruition.

C I apologize 1f this was asked of vcu

A He 1s the Director of our Toxicology Center
at Michigan Stacte University, and he is a pharma-
cologist and a tcxicolcgist.

Q T take 1t the purcveocse o0 this -- s

ot
t
.J.
11

r
.

4
fu
(ad
*

Since it's not even in a Zormal stzze, I

£
(0]
o]
ct
0
fu
.,_l
l_‘
'..4
't
'J

urc-ose. But I taxe it that one of the

reasons to 100X at the eif=ct o©

Iy
'y
0
s3]
0
o}
b8
m
I
t
=
o

cn mink migh< aflect the reproducticn of mink.

A And c¢rowth, rezrcduction and grcowth.

i, HCow l1cng a time zTerizcdé of study would this
ze? res thers teen any Zlscussicn ¢ that?

= s
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preliminary

a versy
A Verv.
Q Now,
not recall any

conversation with

vou recall any conversaticns

Ringer

vou testified,

of

lr.

stage o=

the supstance or

redirect

discussi

Papageorge of Monsanto.

Doctor,

(Featherstone)

on.

that you could

topics o0f vour

-

Do

with anyone at Monsanto?

A That is the only person, to my knowledce,
that I pave contactecd relative to PCBs and our mink
stucdies.

Q Fine.

You testified that you received certain
Aroclors frem Monsanto. I take it vou recuested the

Arcclors from Mcnsan:to.

A That 1s ccrrect.

Q If I uncerstanc yvour testimony 1in respgcnse
to Miss Oliver's guesticns, vou recuested the Aroclcr
in writing?

A I believe that to be the case,

C Ycu ¢€i< this scmetime in the early 1970s?

A Tc the tZesz ©f mv recolleczticen

- AT the time zThat vcu recguested zha Aroclers
frcm Mcnsantc I tzke 1T vouw tcld Mcnsantc that it was
Icr ressarch purgocses cnlry, on rCEs.

- -
~2n i Tman
~ e~ .
t_#t " ea T-imtnara  <ecorier
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at

Ringer -

redirect (Featherstone)

A I presume I would have, but I cannct be sure
this time.

Q Diéd ycu reguest anything else Ircm Mconsanto?

A Not to my knowledge.

Q Have you ever reguested anything else from

Monsanto relating to PC3s?

8

ct

0

(N1}

y

V4

6]

n

A NoO.

MR. WHIT

1

recollection at ¢

3
i

E WITN

Y]

S3

.

ME. OLIVER:

look at whatever
TEZ WITWNEESS:
MR. WHITZ:

MR, FEATHZIRSTONZ:

Q Dr. R2inger,
s, On th2 basis c¢f
so, but it is a Zfac

5

O 2ITZ2¢CesscIs.
- —~ e
I -ty - (>3 nCc<T

Y

This is all based upon vour
he present time.

That is correct. .

We have asked the cdoctor to
~e hes.
Yes .
I don't want Dr. Ringer to have
night.
perhacs I should be clear cn
vour testimonv 1n the last dav

commercial

11g ¢n behal:

- tt
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Ringer

redirect (Feathe

rancher or ccmmercial mink ranch

A No, I am not.
Q Yesterday vou testified that the p

rstone)

inc

resent

study at Michigan State University involves the

feecing of fishmeal

s
[oN

A Yes, I d&i
Q In the 1960s, a
take it

feeding studyv, I

ing Zishmeal to the mink,

fish, 1s thnat correct?
A Some may have,

lecdce of this.

to mink,

+

o]
.t

nink £

is that right?

the time of vour
rmers wera n
Dut rather ground

have th

in the lates 19¢60s,

very ccmmon Trackti

- - . L - . .
Z@ecd ground whole Iish to mink, as a cor+ticn
-
diet.
A Ves.
- s - = - - 1
o] I t2x2 1t ther2 18 & Cifference re
Iishmeal 2nd groznd whcole Iosn.
= T - - e ey v ~na mearn -y — v~ 5 -~
- L0 TOET wWeL2X L& Zeenn ranecvec anc
sCTe oTther suzsctcances z2.Ing 1Tn The water.
. well, 22 vCU XnCW nCoWw tThe Zishme:zl
Lmen
—_ L
LIt es T
v T La
—~
N

ot feed-

whole

e Xnow-

as vyour

tween
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Ringe

commercially prepared?
A No,
Q Do yocu know w
Zish that goes o
prepared?
A No, I

C From yvour tes

5

(@]
Hi
th

of

Q I take it

know where in Lake Mich

are

sh

frcm ycur testimeny

r - redirect (Featherstone) ;ji7

hether there is any trimming

n before the fishmeal 1is

timony I take 1t vou don't

are used in the

creparation

izan, for

caught to

orepare the

fishmeal.

A

Q

I have no kncwledgce of th

From vcur tes

timeny theas

ac.

vcu have

not staved

in the Gresat Laxes aresz
aware ©0f the croZiczzil
A NC.
9, In the last ¢
2 NC. ozt .S
< I taxs LT ovCw
eZlact Ccf the suZsctLTic

rcizal minX ranching industzy
-1 - N -

r I tzXxe 1t thaz you are nct

tTv ¢ that Iadus+tzy.

nct T oarfza.
A~ PR3 =2 s v = o - - -
e - Save aZny 1dea &s TT .llheg
P - = ) - <
1o CI ¢oTner Trocucts Ior
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Ringer

Great Lakes £fish in the mink diet and the effect of

that substitution on the pro

th
3
e
2

itabilitv ¢

(1

rancaing in the Great Lakes area.

A Indirectlv I have some knowledce cf this.
Q When you say indirrectly, what do you mean?
A Throuch conversations with other peocle,

and with some representatives from the industryv.

G Well, Doctor, have you ever macde a survev
to determine the effect of that substitution which 1I
nave described on the profitability of mink ranching

in the Great Lakes Basin?

A NOo survevs.
c You haven't reviewed any lizerature cn that

tcoic, I take 1ic?

- redirect (Featherstone),
Y

A I have not.
<, 3 1 \ - s - - =

v You haven't reviewed anv IZIinancial sheets
or anwvtnhing like that.

A NeC.

2 Is 1t fz21r toc sav that whazever 1informaticn
vour 4o nhave vou Ze2lleve to be 1insuiilcient fcr vou TO
~ v - - ~ - - Ve a S A - - - - 9 ‘e
draw anw ccnclusicn ezcut tne effect ¢l the sucstitu-
Tlcn 2o the groilzzoilicy ¢ mink rzonzhing 1o :the
Zreat Laxkes zarez?’
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reo . TTan
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- ~ : _ o~ .
Fe sl s Tave Tihvee
— s AT
UL T L

3'f

e,




41

redirect

rt

A Other than I kxnow tha it costs more to

purchase fish from other scurces than we could have

it made availlable locally.
Q Do vou know that as a fact todav?
A In our own experience with running a mink

research ranch.:

C You also testified yvesterday that mink

substitutaed chicken and other non-£fish

croducts Zor the Great Lakes fish that was eliminated
from the diet.

in thcse l1lnstances what was

of the subs+titution on the profitabilicvy?

-

A In some cases the exgense would Le greater
because the cost would be hicher f£cr the substitutes.

Q I take 1t in other cases 1t wculdn't be
sc.

A That cculd be the case,

G Tell me, Doctor, L0 what extent was the
crocilcanpility ¢ mink farms i1n the Great Lakes Basin
affected by ths swizch Ircm Great Laxkes fish tc ozher
crodéacts?

A I den't IZ2el thar I am gualillied -z ce:
inTZ the szmact analvsis 2 cecscs oI mink rzachinc.

—‘-;‘e:' I_ l?"ac!'\

-~ : (4
Ce—:.- es Tromtana .22:0'-‘."
P —_ o~

2.1~ a0 T ale Drvees

(Featherstone) 3133



Ringer - redirect (Featherstone)
7139

Q Do vou have any icea

[4V]

MS. JACCBS: You alreacy asxed that yester-
day, anéd ne said he did not know.

MR. FTEATHZRSTONZ: He can sav he does not
know again, if that is the case, and I won't
belabor the point.

BY THE WITNESS:
A That is nct myv area ofi excertise.

BY

-
[
3
s
.

FEATHERSTONE:

) So your answer 1s vou don't know?

A I would nct render an opinion.

Q Fine.

In the stucy veou produced westercav there

was some testing vouw cic on the European ferret.

I horce I am gronouncing *that right. Am I?

A Yes, vcu =zrsz.

Q Wnhnere 1s that scecies locazecd? In other
words, €9 wou £iad 1z I the CGreat Lakas arsza? I
Tezan, am nct trving o e facetizus. I have nc
1lea.

A I 23 not 3 wililifs siologist.

Theyv are 2sed Lo resa2a2rch, anc we have
thew 2t the TUniwvarsizy, 35, 'es, they are In th

. . Vo
LTen o\ _ "mon
—_ - ~ . N
w2"T.mea T ccmimana (¥




N1
Rincer - redirect (Featherstone)

Great Lakes area.

]

Q am sorry. I meant to exclude that.
Are they mink, ferrets, are they mink?
A No.
Q What does somebocdy raise a ferret for?
MR. WEITZ: If you know.
BY THE WITNESS:
A People like to have them for hunting.

-

BY MR. FEATEERSTONEC:

<

Are there ferret farms in the Great Lakes
area, or ferret ranches?

A In New York State, one in New Yorkx State
that sells then.

C Well, are there any that vou are aware of

who were Zfed Great Laxkxes £fish in +the 1960s a

.

[11]

[

(R
[

J

ferecd anv adverse affects

A Nct, I a2m not aware oI that,

Q2 That gets rid oI Wy concern abocut ferrets.
I €¢ nct Xncw whether thev are common in the Great
Laxes zrea cCr not.

Zoctor, i1s 1t Izir to say that vou have no
evzerziss in th2 area cf nhcw and the ex:tant o which
Late Mizhaigan fish zoscr:z FC3s7?

— |1
cten o otTor
-~ - =TT D
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Q

nave anv expertise in whether

Michigan

A

Q

the PCB situation

h
A1)

€ ecct

-

the PC3 situation in

whatsoever

ish that might

Ringer - redirect (Featherstone)

That 1s not nmy area.

It's likewise fair to say that

or to what extent Lake

Zish swim in and out of Waukecan Harbor?

That 1s not my area.

Am I ccocrrect that vou have no idea whether
in Waukegan Harbor has had anv
on PC3 levels in Leake

whatsoever

pe used Icr mink feeding

I have no direct knowledge.

Do vou nave anv indirect knowledge?

Would vcu repeat the guestion?
rEATHZRSTONE:

No. I will repeat the guesticn.

Do vou have any idea whatscever whether

Waukegan Harbor has

v
9]
(1]
h
[N}
11/]
0O
ot

cn the PC3 levels in Lake Michigan Zish

that micht be used or were usec as Iz2ed Ior nink?
A That 1is not -- I ¢o no: have that under-
szanding.
C Now I Czn't uncerstand whers we are.
Zccotors 2t o2 T o1t ozgain.
Crn the Zxsis ¢ wvour testimcny andéd whaz
- ! [ 1=
, ~eo ! _moan
— -~ ~— . ™
(Le~%"iea Tne—inana (- ecorer
2, ' < 0 .
CS= Tovn o atie T tmee
o~ "




vou

Tt rue

PCB situation

; A I do not have anv knowledce on tha-.
: Q Oxay. 0Ncw, 1sn't it true that incofar ¢
E as vour knowledge in concerned, vcu have nc icdea
! whether the PCB situation in Waukegan Harbor has
had anv effect whatsoever on the Lake Michicgan
£ish that were usecd as feec £fcr mink in the 1260g?
; A Since I nhave no kncwledge where the fish
| were coming from, I wouléd sav no.

o Wnen you sav "nc," vocu mezn ycu havs nc
icea?

Y I have nz icde=z.

8, Is it also true, Dcctcr, tna:t vcu have ncC
i1cez whether the PC3 sizuaticn tcoccday in Waukecgan
Yarbcr nas anv effsct whaiscever cn the advisability
I u2sing anv Laxe Michnigan fish as fesd for mink?

A I have éone no research cn thas Waukegan
ar2z, theref-re I cannsc:t state that I have direct

' e ll ~e ze= =c tnis dirsct kxnowledge

nave read

a

£

3
=2

whatsoeverx

Ringer - redirect

and what vou have learned, is

vou have no i1dea whatsoever whether the

-
-

in Weukegan Harbor has had anv effec:

isn

rn

on in Lake Michigan?




O

Ringer - redirect (Featherstone)

again. Do you have any idea?

A T have no knowledge.

Q Now, I am going to ask you the guestion
that I tried to ask vou originrallv. On the basis
of ycur testimony just now, it's fair to say that

vou have no idea whatsoever whether the

‘g

CB situvation

on

in WauXxegan Harbor in any way contri

ct

utes to what vyou
say 1s the inabilityvy of mink ranchers tc use Lake
Michigan fish as feed.

A That would be correct.

Q Let's take the converse of that, Dccior.
Isn't it also true that vou have no idea whether
any dredging of wWaukegan Harbor as soucght by the

-~
[

1l affect the PC3

-

tion w

A1)

S

'.l.

t—
-

Gecvernment in this

levels in £ish caucht and potentiallyv available for
use as mink feed?

A That Is not rv exgertise, and therelore
I would nct render an opinion.

2 I3 1z l:ikxewise :zrue, Dcctor, that vcu
nave nc i1cdea whether anv cdredging of Waukecgan
Harocr wlll iIn 2nv way maxe Lake Michican Iish
sulzazle2 Icr use as minxz Iged?

A I have no #Xncowladgse.

T;‘ea !__ IT“DC""
Ce—‘:f—ea' S."ov".l".ahd‘ Qe:owé-r
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Rincer - redirect (Featherstone) "4

Q Doctcr, are you aware oI a gully that
suns across the northern property that 1s cwned

py Outboaré Marine Company in Waukegan Harbor
xnown as the North Ditch?

A Only in perusing the infcrmativun, I saw
there was such a ditch.

Q You saw 1% ran from the west to the

eazst, and some pecple claim it ends up in Lake

You saw a mabo.

A I would have to sav yes.
Q From vour perusing oI the material preo-~

vicded vou by Mr. White and possikly other Government

lawvers, cid vou learn that there is a claim of the

Government that there are PCEZs mcving cut ci the
ci«<ch and into Lake Michigan?

A That 1s wmy understanding.

2 Coctor, €2 wcu heve any 1lea whatsoever

e in the

»

2,
9]
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!
]
o
ry
0t
W)
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n
rt
19}
fu
ot
™
,.o
p-o
{1]
18]
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o,
'—l
<
o]
a1
[
1]
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ncrzIha ditch aand co into the lake, laxe Michican,
naé¢ anv eiizct whatsoewa2ry on the mink back in the
13273, wnen thsers were these regorted reprocductive
Jzllorss In nink?

— \ [
~es L U zan
- - I Vo
WS - e3 TreTituong i<esories
. —
Tl ?-_-_L La galle Tireet
~ [ ,marm2
_ogaas Lol - 11 S GRS U,



Pinger -

A I

nmavbe I

c Doctcr,

it truve that wvcu have no

can shortcut i,

redirect

(Featherstone)

have no knowledge.

Isn't

idea whether any dredging

of the north ditch will have -- Strike that. Let's
start over again.

Doctor, isn't it true thet you have nc
idea whether anv dredging o the north ditcnhn will
aifect the PC3 levels in £fish caucht in Lake
Michigan and potentially available for use as
mink £eec?

A That 1s not my area of expertise, and
therefcre, I wculc¢ not render an czinion.

Q Just to conclucde on the north ditch, I
taxe 1t that it's also true vou have no idea whether
any drecdging oI the necrta ditcehr will in anv way
nelp make Laxe Michigan fish sultacle for use as
mink Ieed.

A That 15 nct myv arez, 50 I would not rencer
an ozinizcao.

) Now, when I have askxed vecu these cuesiticns
gzocut dredcing c¢cf the nocrzth Zizch, 2and dradging of
Wausxegan Harbcy, wou undsrstIcd me T mean cradgoing
Z2 Cather vz the sediments eand PCEs andé resmcve them.

- ! )
,wa»_Algrxm

— - —~ . o~
\_e€"t " ea Trcritana

i< ecorisT
s O S —_ o~
le Tzl 2 T oae T ivees

—



pae
r
I3
.

S

bt

[eh

n

2
o}
fu

£
Q]
]

o

Ringer - redirect (Featherstone)

A That is my understancding.
C Doctor, vou testified irn response to
Cliver's cguestion that vyou in some wav keep

{ 0f the levels of PCBs in fish, 1is that not

Not as a —--

W

-

Q That is why I said in some wav.

Q Let me revphrase the cuestion.
A That 1s correct, 1n some way.
Q Are vou familiar with the recent data

respect to the PCB levels in Lake Michigan

-

Hcw familiar zre vecu, in cther woris,
is the mecst recent data vou have seen? I

= w3nt vou to descrizZe the data, Just tell me

~ - .. - - %
- I have ;:‘30321. nal scme rencrTs tohat
- - - - - 3 e . — .
2 3227 WlIToln tnhe fast two vears. Acoroximatelv
Z wvears 2ugc.
~ A PR .t - RN =l = v 3
- Ar2 tThese NnC_= IZlsh or ZIlsh fillet casz?
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Q .

Q
Natural Re
2
Q
the data,
of Lake Mi

A

Ringer - redirect

I believe they were whole £fish.

Who gave you these statistics?
I do not recall at this moment.

Was it the Michigan Department of

[Ye]

sources?
I do not

What yvou recz2ll is that vou have seen

ané tne data concerned the PCB levels

chigan Zish within the last two vears.

Because of our interest in that, yes.

Q Which species of fish, Lake Michigan
fish?z
A I believe I was locking at cochc salmon,
lake trout, andé zessibly vellow perch.
Q Why were vcu interested in thecse three
species?
A Thev hatcen 4o nave Lkeen species that
/e have tastec.
; IZ I ¢nderszzand vecu, vellow zerch, cohe
salmen and laks trcus are potential Zish feed
scurces Icx minik?
2 Since thev razzresent scmewhat tha2 tog cf
tne IZcd chain within the Creat lLaxes, ves.
. ! e
~ea —Zan
Ce-t‘:ea' 'S'nor'..-ana' Q'.‘Duv’.m‘ —
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Ringer - redirect

c Let me ask you this. From

(Featherstone)

the point of

view ¢ fo00d source for mink, and put the PCBs

aside for a second, are coho salmon,
perch, bloater chub, lake trout, ancd
of fish pretty nmuch interchangeable?

words, do they su the same basic

&)

rl

‘<

ct

anc protein neec tha

is supposed to provide?

A There are some differences
care that has to be taken
fish from the Creat Lakes,

o] When vou say

the fish portion ol

there are some

wnat cilfifersnces are vou referring to
A Some £fish contain tnhiaminas
be destroved bv ¢cooxing beiore they

(t
9
1]
0,

ifferences you are

vellow

es

oo

other scec
In other

nutrition

the diet

ané scme

in feeding different

or from any source.

differences,

wnhich mus+t

can be fed to mink cr

talking atcut
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Rincer - redirect

Q Assuming that prope

[at

prepara

is taxken 1in the

ot

treatmen of the

(Featherstone)

5199

+i1on and care

fish to remove

these oziler things vou have talked about, Is it

A They could be.

Q Trom your point ci view as a
of ocultry science anc one

then fair to sayv that basically blocater chub, vellow
perch, lake trout, cche salmon and other £ish
specles are interchancgeable for use as mink feed?

crofessor

who has done a lct of

workx with mink -- I think I have got the right
terms.

Let's go back. From your point oI view,
scneone whc nas dcne a lot of research cn mink,
and cbvicusly a lot ¢©f work on mink feed, from a

LaXe Michigan fish interchangeable?

A Yes,
- The recent cata that ycu hav
ra2sctecT =3 ¢o2hc salmen, wihat were the

PC2s ra2corzed?

P As I recall, zThe values were
I Tellzve Twc and Iive, cn the lazes:
TzIrTs Ter mill:icon

the various species ol

~en



Ringer - redirect (Featherstone)
G Parts per million, whole fish?
A Whole fish, I believe.
Q From Lake Michigan, as you testified.
A Yes .
Q The recent figures that you have seen for

lake trout pulled from Lake Michigan, what are the
PCB levels?

A As I recall, they were within the same
range, or possibly even slightly higher.

Q tiell, the same range, you mean two to
five parts per million?

A Correct.

Q I take it from the way you nave testified
that your recollection is that the PCB levels in
coho salmon and lake trout are roughlvy the same?

A Basically, ves.

Q Wnat are the recent PCB levels in vellow
cerch that you have seen?

A As I r=call, thev were below that, bu:s I
would not give anv scecific value.

C Wnen ycu s&v "belecw that," wvou mean below

two to Iive parts per =million, whole Zfish?

Trea L Urban
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Ringer - redirect (Featherstone)
Q Yesterday, Doctor, you testified that vou
thought an acceptable level of PCB in the total mink
diet 1s one part per million, is that correct?
A Based on our present knowledge.
Q You and I had a little conversation. We

concluded that if a fish had three parts per million

concentration, and that fish was fed as 30 percent

of the daiet, that would be okay, in your judgment.

A I believe I gave vou some gualifications.

That one mignt want to use some care when they were

feeding that.

in a second.

Q I will cet to that

I take it then that ccho salmon ané +=xe

trout that haé two to three parts per million

lake

PCBs wculd be okav for use as mink feed, providscd

the mink diet was no more

that the percentage o

than 30 percent.

A If they boriered on the lower side of the
range that I gave vou.

Q Let me start over again.

coho salmon ané

z
jgehe

two to Zive Darts per million.

iake trcut were to amcunt’

]
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Ringer - redirect (Featherstone)

to say 135 percent of the mink diet that you could
use the coho salmon and lake trcut pulled out of
Lake Michigan for use as mink feed?
A At certain times of the year I would possi-

bly accept that.

Q Well, you would accept, woulén't you, that

oy

'Jl'.\

)2

as long as vour one part per million total diet PCB level

was advisable, that a mink rancher using coho salmon

and lake trout today caught in Lake Michigan could

use those fish up to 15 percent of the diet.

A My recommendation would certainly be
for them to do this with care.

Q You do not remember the parts per million
EC3 concentration figures that you have seen for

vellow perch..
A No, I do not.

Q But I take it you would agree that since

v
(§]
(9
a1

recollection is the vellow perch data was lcwer

salmon, that a mink rancher has more

n
o
fu
L3
o
te
O
c
ct
(6]
re

erch as a mink feed than

th
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Q

A

Q

Doctor,
Okay.

I will

three species we

about one other,

accept your recollection on the

Ringer

I have some recent

redirect

talked about.

another one vou tested way back

in the late 1960s.

you tested that

A

Q

authority than the United States Government,

Yes.

In a

shows for bloater

in 1980, ancd thev

then,

ger million,

A

Q

are one part
an acceotable

use Dlcater

percent

.
.“

o]

whether

the

o]

th

average

whol

Yes.

I take

per

&

e
cae

.

chub pulled out

It's the bloater chub.

fish as a mink

recent surveyv

I want to talk

figures.

feed back then.

tried by no lesser

it

£ Lake Michicgan

pulled out a heck of

e

a lot of

PCB concentration was 2.22 part

fish.

it you would agree as long as vou

m

chub as

level,

mink

diet.

With care,

the ~ndéivwvid
The cau+ti
it's agrcrop

but

feed certainly up to 30

llion PC3 level

mink rancher

I woulcd

total diet i

could
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ao. W ineis c.e

(Featherstone)
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Ringer - redirect (Featherstone)

pulled today out of Lake Michian, certain times of
the breeding period, I take it?

A I would recommend against, during the
breeding season.

Q Let's go to the breeding season for a
seccnd.

Earlier in your testimonv today in response
t0o my guestion you said that one part per million
PCB level in mink feed was an acceptable level with
certain qualifications. That gualification, I told
you we will get to it later. - We are getting to it
now. I take it the cualification is whether that
snoulé be used at 2ll curing the reprocductive season
of the mink.

A Or on breeder animals.

-4
-

(o7

Q I understand your testimcny correctly,

what you are saying is that it's your opinion that

3
L]
™

as long as Lake Michi ish are contaminated

a

V9]

(ot

with PC3 they probably cught not to be useé with

V¢

breedar mink or during the rezroduction season.

a I woulé want tc cualiifv that.
o Okz- Wwe will cet the cualifications.

whnat 1s the gualificaticn vou want?

Thea L. Urban
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Ringer - redirect (Featherstone)
A I believe you said if it contained any
PC3. And if one were talking about parts per trillion

or parts per billion, that would still be containing
PC3. But I would not render that as being at all
dangerous for reproduction in mink.

Q Your math is perhaps a little bit better
than mine, but let me ask vou the cuestion point
blank.

I am a mink rancher, and I ccme to vou,
Dr. Ringer, and I say, "Boy, I have looked at the
levels of PCBs in fish, and they are declining, and
if I use it at 30 percent, if I use the Great Lakes
fish as 30 percent c¢f my mink diet, I will be at
one part per millicn of PCB concentration cf the
total diet."

You come back to me ané say, "That is fine,
Mr., Featherstone, but cdon't use it on breeder mink

or during the reproductive seascen.”

What level of PCEB in Lake Michigan £fish is
saZe, 1in vour judgment, f£for use on breeder mink, or

uring the recroducticn season?
A I I were to taxe the extreme oI Dr.
he showed that six tenths of

T;eo L_ Uv'::an

Piatoncw's researc:
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Ringer - redirect (Featherstone)

a part per million was damaging to reproduction.

o] Yousaid if. Do you take Dr. Platonow's
conclusion?

A It cannot be dismissed. It's scientific
information published in the literature.

Q Well, I would-say you have artfully dodged
my cuestion, but I'm going to be persistent.

What level would vecu sav 1is safe, what
level under one part per million PCB concentration
of the total diet wouléd you say 1s safe for use in
breeder minkx, or during the reproductive season?

A Can I come back witih a qualifying guestion
and asX you continuously or Ior one week or one dav,
one month? Because it is a time dosace response,
and therefore one must know hcw long, ané the con-
centration.

C Doctor, 1 will respond to that first <his
way, Dy saying that sometimes getting your hands on
this 1s like trying to scueeze Jello, and vou

scueeze it out all over the place.

2 I am trving %c sav it's not a simplistic
answer.
C I understand. Let's break it out. Let's

Theo L Urban
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i Ringer - redirect (Featherstone)
i
! take this situation.
I am a mink rancher, and I don't have a
gas chromatograph or gas chronometer. I don't want
« to have to call you up every day or call an anelytical
chemist every day to take a look at my fish feed.
So let's take a dav in, dav out situation.
A mink rancher wants to feed Great Lakes £fish to
breeder mink or during the reprocduction season. What
is the safe PCB level in the total diet, first oféf?
A I would not speculate on an exact level.

Q Well, you would say it's less than one part

per million.
A That would be correct.
Q HYow much less, roughlv? I won't hold vou,
" I won't hold you to point two is the safe level,
but can you give me a range, or do you not know?
i A Except under oath I wouldn't wan:t tc
specifically sav a svecific level.
Q So all vou are willing to state uncer oath

is that it's somewhere under one part rer million.

A ies
Q On a2 day in, cay cut feeding basis.
A Yes, I would maxe that statement, to reprocducing
- |
[mea L Uran
" [l t ]
Ce".:' ea Trori~uarg (<Leccrie~ —
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Ringer - redirect (Featherstone)
animals.
Q Animals meaning mink 1in this case.
A Correct.
Q So that I am clear with vour testimony,

what vyou are not willing to say under oath is how

much less than one part per million PCB in the total

diet is advisable on a day in, day out feeding

schedule.

-

A Since we have never conducted a research
project to see what is the absolute minimum that
cne could feed, I would not like to speculate on

what that level is. It would be just a matter of

conjecture iZ I did give a level.

Q So any range, any range under one part

per million PC3B total diet you woulé be unwilling

to speculate as to the range oI salfetv, is that

righ+?

1
fu
U
o
(W)
[0}
O
')
N
({3

I will ccme back with this gquestion.

take 1t thast

(|

since you are unwilling

to speculate, as ycu call it, as to a safe level
less than ¢cn2 pax:t per million total PC3 in a édiez,
vou are lixewise unwillinc to speculate under oath,

Thea I Urkan
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Ringer - redirect (Featherstone)

as you will call it, as to the range in which that
safety would fall under one part per million?

In other words, is 1t somewhere between
point three and point six, or vou don't want to
speculate about that?

A I would not like to at this point.
Q Doctor, we have discussed your knowledge
of the levels of PCBs in Lake Michigan £fish. I

take it from the data you have seen it's been your

observation that PCB levels in Lake Michigar fish declined.

A That 1s correct.
Q You are also aware that preparation,
trimming, that sort, can recuce the PCB levels in

a pvarticular porticon of the fish lower than what 1is

0

reported in the whole fish.

A Yes, I am aware of that.

Q Doctcr, when I was asking you at what level
uncder one part per million PCB total diet concentra-

tion vou would reccmmend £cr use with breeding mink,

vou said, vou asxed me on what basis, arnd I said
assume It's on a dav in, dav ocut feeding schedule.
That 1s hcw vou understocd those questions?

A Yes.,

_'—L»eo '_ Ur‘:an

I
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Ringer -

Q I take it if

irregular basis, if
safely use a higher

A Based on

you will,

time dosace response,

redirect (Featherstone

5220
the feeding were on a more

the mink rancher could

PCB level.

yes.

Q Is it likewise fair to say that with

respect to your conclusion that one part per million

PCB total diet

tions tHat vou have made,

for mink is safe,

with the gualifica-

that i1f on occasion a

mink rancher fed his mink mavbe a little bit more

than one part per

million PCB,

it would be all right?

A If then followed by a low level, correct.

Q All you are saying is it has to average
out to about one part per million PC3.

A That 1s correct.

Q Sc we have scme flexibili:v.

A Yes, of course.

0] I take 1+ tha£ a mink rancher can feed

male mink higher PCB levels than

that correct?

A In that we

sgermatogenesis or

et
iy
f

© 1I vyou get hich

the crcwth or cause ncrtality,

no.

n
'

f2male mink, 1is

h“ave not seen an action ugon
erm formation, ves. But in
ncugh to adversely aZiect

then vou have to sav

I'“‘-‘a l__ Ur'oan
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Ringer - redirect (Featherstone)

Q I understand. What I am going to look for
in the next couple o0f cuestions is a safe level for
male mink, 1f vou will.

I take it you would agree that that safe
level in the total diet for male mink, safe level

of PCB would be somewhat higher than one part per

rmillion.

A Slightly higner, yes.

Q Uncer oath, Doctor, what 1is that safe
level?

A Again, this would depend on a time dosage

study. But I would keep it, and this is an opinion,
because we have no exact data to show this, probably
below cne and a half parts per million.

Q Dav in and cav out feeding basis for a
male mink?

A Yes.

Q At one andéd a haif

'

arts per million total
ciet PCEBEs, I take it vou couléd feed the male mink

fish containing PC3s in the concentration of 4.5

parts per millicn whole Ifish iZ vou assume that 30
percent c¢I the dilet was Lake Michigan fishk?
A If one were to continue this animal for

(4}
2 )
hi
1
<
2
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A
L]
]
n
3
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Ringer - redirect (Featherstone)

let's say four years of age, I would probably go
below that.

Q That is a safety factor that vou have
added on.

A Yes. If it goes to being time dosage
response, it depends on the length of that duration
with the male.

Q You of course have not corducted a four-
year feeding study.

A No, we have never.

Q Doctor, in vour concliusion that one point
five part ©per million PCB concentration in the
total diet o0f mink is =z safe level for male mink,
c¢id vou rely on your studies which have shown that
two part per million total diet concentration of
Aroclor 1242 is a safe level?

A Based on our studies with two parts per
million showing that we cid get spermatogenesis frcm

the males.

Q &l1 oI vour answers, Doctcr, have been
cualified by, "a safe level for breeder mink." I

take 1%t by that vou ars referring tc £

(17}

male mink
that are raised tc breec more mink, is that ricght?

T'hea L U rkan
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Ringer - redirect (Featherstone)

A Yes.

9] Are there mink ranches that raise female
minks for some other purposes, other than breeding?

2 For the Zfur.

Q What do you c;ll those? If vou don't call

them breeder mink, what.do you call thew?

A Pelters, I believe.
Q Pelters?
A I believe the industryv woulé call them

pelter mink.
Q I take it a lot of mink are raised for
pelt purposes.
A Yes.
Q Mink that you raise £for purposes of their
pelts I take it then could -- Well, strike that.
Let me ask this. At some point down the

line you are gcing to kill the pelters or skin the

zelters, is that rignht?
A Yes, sir.
Q I take it that mink that are bred for

peliting purcoses can sucvort a scmewhat hicher level
of 2C3sin their diet than breeder mink.
A Because oI the duration of the feecding.

Thea L U+kan
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Ringer =~ redirect (Featherstone)

Mink are born either late April into early May, and
they are pelted November-December of that year.
Thev nurse the mother for the first four weeks,
approximately, following the May birth. So they

are only fed sclid food between June and November-

December.

Q Then they are killed, the pelts are
taxen.
A Yes. So that you understand, I wanted

to state why.

o] We are talking about a six month period
of time.

A Roughly a six month period of time.

Q During the six month period of time in

which pelters are fed, what is a safe level of
PCB in their diet?

A The only caution I have to give here 1is
-- or orne of the cautions I have to give here is
that they mav carryv some ©f these over as their
breeders, 1if they haven't icdentified them early
in the vear, and that crzates a caution that one
must issue.

v You still, hcwever, have not answered my

TLea L Urlaan
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Ringer - redirect (Featherstone)

guestion.

A It would be, I would probably take the
i same approximate level that I mentioned for the
male, one point five parts per million of Aroclor,

of the Aroclors 1242, -48, -54.

Q Is it fair to sav that a mink rancher

nas a little more flexibility in terms cf exceed-

ing that one point five parts per million level for

pelters than he does for male mink that are kect

around as =-- I don't think it's the word stuéd, but

let's call it studding purgoses.

A Breeding purposes,
Q Breeding purpcses.
A If he realized the risk he was taking

by going too high. His check would, of course, be
growth and mortality.

Q I take it that Zor the pelters, pelters
could certainly be fec up to 30 percent oi their
diet with bloater chubs, given the 2.22 parts per

o)

’.J
'
.—l
P
O
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O
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0
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0
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in the whole bloater chub

zulled out ©f Laxe Michican, as reported by the

g4

I would think as long as the rancher knew
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Ringer - redirect (Featherstone)

the risk he was taking.

Q That is not much of a risk, is it, Doctor?
A There is always some.
Q Well, 2.22 parts per million PCB spread

in 30 percent of the diet comes out to about --

A Point seven.

Q -- point seven parts per million PCB.

A kRoughly.

Q Is that correct?

A Yes.

Q That 1s about one-half of the safe level

that you have given --

A Right.
Q -- vou have given here for pelters.
A And a safety factor of two could be con-

ceivec by some as being risky.

Q Dcctor, I have a lingering cuestion about
this new Michigan State breeding stucdy. I have manv
cuestions, but the cnly lingering one that can be

>

solved here is this one.

(D

You testified that the purpose of the

determine the effect of the

0,
9
v
ct
Q

eeding stucy w

commercial Zisameal C€n the mink.
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Ringer - redirect (Featherstone) ,}2}7

A On the growth and reproduction of the mink.

Q I take it that it was your conclusion, the
conclusion of the people working this project, that
you couldn't adeguately predict that by scanning

the fishmeai for the PCB level in the fishmeal.

A That is correct.
Q Why is that?
A First we did not know what the levels of

the fishmeal that we would get supplied, what they

would be.

Q What PCB levels would be.
A Right.
Q What I am asking is say that vour groud

ran out to a local commercial fish processor, cot
fishmeal, came back. You could have analyzed that
meal £for its PCB content, right?

A Yes.

Q You could have taken whatever the level
was ardsaid, "Well, if we fed it as 30 percent of
the mink diet, that would result in this level of

2C3 c¢oncentration in the total diet," correct?

- -
-

A Ri

33}

C Wwell, you cdecicded not to do that, though.
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Ringer - yedirect (Featherstone)
A That would be an educated guess, and we --
Q An educated guess based on?
A On scientific knowledge.
Q But based on the PCB feeding test that you

!
had done in the past.

A Previous studies, yes.

Q It was decided that the best information
was the information that would be obtaining bv feed-
ing the fishmeal to the mink, is that correct?

A The original goal of the project, ghough,
was to really look at technigues for rendering the
product to remove PCBs. But the granting agency did

not want us to pursue that.

Q This is the Michigan Sea Grant?
A Correct.
o] In your judgment are there means readily

available to reduce the PCB content in fishmeal, that
is commerciallyvy available?

A We tad ideas and thougnts that it could be
-emoved. Since we have previous reported work
s;.owinc tlhat extraction gcrocedures would remove the
sustance.

C Are these extraction procedures that would

rea L. Urkon
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be used by the -- Strike that.

Are these extraction methods that would be
used by the commercial £fish processor or by the mink
rancher?

a No, By the commercial processor.

Q That idea went by the board, however, and
the granting agency gave you a grant to conduct a
feeding study using fishmeal on the mink.

A That is correct, as part, at least, to the
best of my knowledge.

Q Obviously you and your people thought that
was a valuable project.

A Yes.

o] To get back tc my original guestion, which
I take it is that you think that the feeding of the
fishmeal to the mink and observing the results of that
test is a more valid, iZ you will, testing procecure
than taking the fishmeal, determining what levels of
FCB are 1in it, ancé then extrapolating, if you will,
tZ what the resvlt mich+ be.

A OZ course, ves. A direct stucdy is always

&)
(1)
«t
r
()]
"y

tian sceculation.

L@
4
3

the ccantext that you have been testi-

fving in the last two davs, a direct stugy would be
| hea L Urlxm
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feeding the fish or the fishmeal to the mink, correct?

A And observing the results.

Q An incdirect study wouald be applying the PCBs
directly to the diet, and then observing the results.

A Indirect, I understcod you to mean, would be

analyzing it ana then predicting what kind of results
you might get, based on analysis for PCBs present in
the fish.

Q Okay. I will accept that.

Doctor, do yvou have your 1977 report in £front

of you?
A Yes.
Q I asked you yesterday whether you conducted

a feeding study after the late 1960s. I believe your
testimony was yes, and you directed me to a table, I

believe it was Table 3 in your 1377 studyv.

A At some time I did direct you to that study.

I don't remember exactly when.
Q Well, what I want to know is did vou conduct
a Zeecding stucy with Lake Michigan fish after the
feeding studies that were concducted in the late 1960s?
A Yes.

C Where is that studv shcwn?

T!'\e-n L Urban
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This i1s where I think you directed me to

Table 3 yesterday. Does Table 3 show that studv?

A This is.the use of Lake Michigan coho
salmon in these two diets, Diet II and Diet III,
as given in Table 3 of that publication.

Q We are on Pace 283 of your 1977 paper, is
that correct?

A Correct.

Q This studv that is shown in Table 3, was
this a feeding study conducted after 19702

A Yes.

0 It savs used coho salmon. Was that coho
salmcn that was caucht in the late 1960s, and frozen,

and used for this later study?

A The guestion was caught in 19707?

Q Neo. Let me start over.

A Or late 1960s?

Q Table 3 on Pace 283 of the 1977 study shows

Zeecing studies that you say was conducted after the
late 1960s. Mv gquestiocn is the fish used in that
feeding study, were thcse Iish caught in the late

1960s ancd preserved unti later?

N

In that we had several supplies, I believe

TL.ea L Ur!:x:n
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this was new fish.

Q New fish caught when?
A It would be in the early 1970s.
@ The reason 1 ask this, Doctor, is somewhere

in some of your other studies, and unfortunately I
couldn't find it this morning, I saw a statement in
which you said the coho salmon used in the various
feeding studies that you undertook were caught
between 1967 and 1970. 1970 is the final year.

A You coulé not point me to that?

Q Right now I could not. I am representing
that as -- Does that refresh your recollecticn that
the coho salmon that vou used were caught in that
timespan, 1967 to 19702

A No, it does not refresh my memory. That
is why I was asking.

Q Can vou tell £from any place in this 1977
paver wnat vear you would have caught that coho

saimon that is reiflected in +the tests that are shown

i

in Taclie 37?
A From tils publication I cannot tell, but
I thinXx tha:t I am sure thzat iniormation is available.
C Have you puplished that information anyplace?

Threa L. Uroan
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A You are saving other than in this 1977
publication?
Q I thought we just decided you nowhere in

that 1977 publication state when you caught the
coho salmon that was used in the feeding study
that is reported there.

A It very well could be reported to the
Michigan -- let me correct that -- to the Mink
Farmers Research Foundation, which we report annually,
and they have supported, as I incicated to you yes-
tercay, some of our studies. There is a very good
likelihood it's reported to them, ané it would be
by the vear.

Q All right. But I am talking about the
published papers that I can get mv hands on, as
somebody interested in your research. Do vou know
of any place in your prublished pacers where vou
have stated in what years vou caucht the coho salmon
that were usec 1n the feecding study that was shown
i1n Table 3 on Page 283 of vyour 1977 report?

The reascn I ask that, Doctor, is that I
coulcén't f£incd it anvplace. The conly statement I
éid see was a statement that I described to vou

Thea L. Urban
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earlier where you stated that your coho salmon were
all caught in the time period 1967 to 1970.

A Unfortunately, I do not see that date
given in this 1977 publication, which was a review
of data collected up until that time. I am sure
it's available.

Q Before we get to where it micht be avail-
able, Doctor, the fish ~-- strike that.

The mink feeding study that is shown in
Table 3 on Page 283 of the 1977 paver, had that been
reported in any of vour previous papers?

A A guick perusal andé recollection indicates
that it had not been.

g I take it vou have someplace in your labor-
atorv data on when you caught the coho salmon that
are reported on Table 3 of the 1977 paper?

A Yes,

Q You wouldé be hacpy encuch to provicde it to
Mr. White?

A Yes, I will.

Q I see you are reacding 1t, Doctor. I read

th

ind 1i:. We tried to do this

e}

it, anc I coulén't

a little b.< vestercav, and we didn't cet anvwhere

-, \
Tnea L. Urman
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then either.

A My understanding is vou would like me to
supply then Mr. White with the date that the coho
salmon were caught that we used inthe study on
Table 3 of the 1977 publication.

Q Yes. wiﬁh the understanding that Table 3

in the 1977 paper reports the only cocho salmon --

strike that. -

With the understanding that Table 3 in the

1977 paper reports the only mink feeding study done
with coho salmon since the feeding studies that you

did back in the late 1960s.

A I should supplyv him with any other infor-
mation.
Q Yes, 1f vou have it. Because vesterday

you testified that the mink feeding studv reported
in Table 3 in your 1977- paper was the only feeding
stucdy with ccho salmon that vou had done since the
late 1960s.

A My recollection was you asked a cguestion

whether we had ever cone any studies aZter the 1963

[N

tec 1970, ard I so iadicated vyes we did, andéd cited

this as one exangle.
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TANEY

Q Okav.

A At least one example.

Q Let's get this sguared away first.

What I would like for Table 3 in your
1977 report are the dates, vears are fine, on which
you took coho salmon from Lake Michigan that you
used in the study of this report on Table 3.
Off the record.
(Discussion had off the
record.)
BY MR. FEATHERSTONE:

Q Doctor, other than the mink feeding study
that used coho salmon reported in Table 3 of your
1977 paper, what other feeding studies did you con-
duct after the feeding studies that were done in
the late 1960s?

A I wouléd have to go through all these publi-
caticns to check that.

Q I am talking about studies =-- When I sav
feeding stucdies, I am talking about studies in which
vou Ied fish to the minkx, as orposed tc adding the
Aroclcers directly to the diet.

A Great Lakes ZIish

Trea L Urban
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Q Yes, Great Lakes fish. Lake Michigan fish
would be my £first choice, but you always identified
it as Great Lakes fish.

A Yes. Thé? wvere always specified, if it
was not Lake Michigan fish.

Q Could we do it this way, Doctor, and Jim,
please interject if you don't think this is appro-
priate. Rather than taking the time here in Chicago
to go through all these papers, when you go back to
Lansing, would you sit cown and list the feeding
studies that you did with mink that used Great Lakes
fish or Lake Michigan fish, and that took place after
the late 1960s. Anc for those s:tudies, I'd like to
know in what vears you caught the fish that were
used. I also would like to know the species of the
fish, tco. ' Is that oxay?

A Yes, I will do that.

Q Just so that I am clear, the feeding studies
+hat you did in the late 1960s were shown in that
1971 paper *that vou published, the very first paper,
on th2 feeding 0f Creat Lakes fish to mink.

(Iadicating.)

Q Yes. The prorer title is "Effects of

T"\ea L Ur'oan
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I22Y
Feecing Coho Sa.mon and Cther Great Lakes Fish on
Mink Reproduction.”
A Repeat the qﬁestion, the point of the
guestion.
Q It would ke faster if I just ask the guestion

acain.

You are holding the 1971 paper in your
hand. My reading ¢of that paper is that vou conducted
those feeding studies during the period of time
roughly 1967 to 1970.

A Correct.

Q I taxe it the fish used in that feeding
study were caucht in that period o time.

A Yes, thev were.

0 When I sar late 1960s feeding studies, I
am referring to the one that is shown in your 1971
article. Is that okav, Dr. Ringer?

A Yes.

MR. FZATHEEZRSTCNZ: Why den't we take a
cuick break.
(Recess had.)

BY MR. FEATHIRSTONE:

Q Dcctecr, 1 thoucht of one thing in reponse

TL-ea L U "':an
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to my request for you to do some work back in your
laboratory. This may not involve any additioral
work, but here 1s the request. When you look for
feeding studies that use Lake Michigan fish, or
Great Lakes fish, after the ones that are reported
in the 1971 paper, vou are going to give me the
scecies, and the year 1in which the species of the
fish were caught.
Would you also provide me with the level

of PCB residue in that fish if it's.other than in
the range of 12 to 20 parts per million, which youhave
stated is the range for the coho salmon, as vou
recall it.

A If it is available.

Q Yes, sure. If it 1is not available, tell
me it is not available, and that will be fine.

A I will do that.

o} Doctor, so that I am clear on one acédditional

point, the percentace ©0f a mink diet that migh

ot

be

ccmposed 02 Great Lakxes £ish, there is no strict

reguirement that a certalin percentage be used, 1is
that correct?
A That 1s correct.

Thea L Uroan
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Q Reading your 1971 paper, and a few of the
papers cated just before that, and also reading
between the lines of those reports, percentages
were as low as ten percent, fifteen percent some-

times, is that right?

A That 1s correct.

Q In fact, that was pretty commcn.

2. Yes.

Q It is also fair to say, isn't it, that

fish as 30 percent of a mink diet was toward the high

sicde of the range that you would find among mink
rancnhers.

A As I incdicated to you, I know of feeding as

high as 65 percent of fish.

¢ I know. But that was the European mink
rancher, you testified.
A Yes.

Q I am talking about the normal range, the

w
(&)
B¢}

ercent ©cf the tctal diet made up of fish is

(or

cward the high side of the range that you have ob-

]
[1¢]

sarved amo

-

»

commercial minX ranchers, is that right?

1
-1

t is vrobablvy cn tne higher side, yes,

2uT nct unusual, nct unheardc of.

Thea L Urtan
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C Doctor, I have a few questions on this. 3231
Would you look at the study that is in press now
c;lled "Excessive Nail Growth in the European Ferret
Induced by Aroclor 1242."

A Yes. 3-B.

Q 3-B, right, in Exhibit 3-B. Would you turn
to the last page of the text, which is Page 6. Would
you read the last paragrapn to yourself, Doctor.

A (After examining document.) Yes.

o] Doctor, in that paragraph you write that
the abnormal toenail development that you observed
mignt be attributable to contaminanté in Aroclor 1242
as opposed to Arcclor 1016, or a greater number of
the certain isomers of PCB and 1242 as opposed to
those in Aroclcr 1016, or indeed the positioning of

chlorines on the biphenvl ring in 1242 as opposed

to 1016.
Is that right, as a varaphrase?
A That 1s correcct.
9) You nave citations for each of those ideas

in that paragrach.

A Yes.

C I take 1t that vcur research that is reported

Thea l_ Ur't:an
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5232
in this paper didn't shed any light on which of these
three, if any of them, might be responsible for the
abnormal toenail development.

A That 1s correct.

Q Is it fair to say that the three reasons
you throw out here in the last paragraph are pretty
much speculation on your part?

A That is correct. ©None of them may actually
cause it.

Q Doctor, would vou turn to your 1980 report
that was published in the Archives of Environmental,
Contamination and Toxicology, it is entitled, "Polv-
chlcrinated Biphenvls (Aroclors 1016 and 1242):
Effects on Survival and Reproduction in Mink andé
Ferrets." I jus: have a ccuple of cuestions.

A Yes.

Q viould you £lip tc Page 629.

A I have it.

Q i use this bv way of example only. IZ vou
would look at the Zirst £full paragraph beginning,
"211 mink that diec. . . "

A Yes.

Q At the beginning o the third sentence which

Tres L U-ban
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starts at the end of the third line refers to gastric
ulcers. I have seen that written in sore other
reports of vours. What is the significance of a
gastric ulcer that you reported obserying in the mink?

A One of the symptoms that we observed when
we fed the 30 parts per million Aroclor.in our
original study with the mixture of Aroclors, and we
have observed when we fed the high levels or the
30 percent byproduct of the coho salmon, one of the
symptoms was bloody stools, bloody fecal, droppings
from these animals, described as a tarry-like mass,
indicating blooé being present in the feces that
has now been changed in its nature. It is not £fresh
reé blood.

Q Is it drv blood?

A It is blocod that has come generally dowﬁ

through a portion of the digestive tract and been

changed.
Q Well, is that a result of gastric ulcers?
A And the £inding has been that these have
been coming from gast-ic ulcers. The bleeding has

been coming from gas<tric ulcers.

2 Have you determinecd in vour studies that

Thea L. Urban
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w234
the gastric ulcers that you have observed were caused
by the PCBs fed the mink?

A 0..e cannot directly speculate that, since
the animals -ust prior to death show, as stated there,
showed anorex.a, weakness, and often lethargy. They
do not eat. And the gastric ulcers could be partially
attributed to a reduced fe=d intake.

Q So in cther words, you have not concluded
the gastric ulcers are a result of PCB feeding, or
PCB ingestion by the mink.

A In that we are assuming that the reduced
food consumption is the result c¢Z PC3 ingestion,
then they are the result of it. But as a specific

diagnostic tool or a diagnostic sign, we cannot

say that.

Q That is clear, thank vou.

Would vou turn to Page 632 of the same

report. Please read to voursel the fourth paragrarh

on that page uncder the heading, Discussion. The

fourth paragrach begins, i Is assumed. . .

Do vou see that?

Treo L LU
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(After examining document.) Yes, I have
read it.

Q Doctor, please correct me if I am wrong,
but does that paragraph say that for the LD50 test
that you ran, or that you calculated, that it tckes
more of the hicher chlorinated compound to kill the
female mink than the lower?

A This dces not specify anything other than
1242.

Q - Well, would you tell me what that para-
graph means. I am puzzled over it, and I don't
uncderstand it.

Let me ask this cuestion. If I am wrong,
then I will let you explain it, because then I am
really lost.

Does that

'0

aragraph say that the LD5 level

0

for a greater concentration of Aroclor 1242 is higher

than the LD 0 level for a lcwer concentration of

Aroclor 12427

wn

A This 1s not a specific determination of a
LDSO’ as vou might be ccxmcnly construing, where

there is a single, one c¢osacge.
Q This 1is an LD50 test.

Thea L. Urban
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A Basec on feeding.
Q Over an extended period of time.
A Over an extended period of time, yes.
Q The point was to calculate the LDgg level

as a result of this extended feeding study, if you
will.

A The point of this was to show_at what
point and how much per kilogram of body weight had
been consumed at the time on a specific level,

50 percent of the animals had died.

Q If I read this paragraph correctly, what
you found was it took more than twice as much
Aroclor 1242 when it was fed in 40 parts per million
concentrations than it took of the same Aroclor when

feé at ten parts per million concentration, is that

rigat?
A That is the £f£inding.
o) What is the exglanation for that? Do yvocu

have one?
A The only expanation that we could give for

it may indicate differential

cr

tnis cdi1fferenc is tha

(1]
[

3]

abkscrotion o the PFC3B mixture from the gut.

-

(&)

Q If I understand you correctly, what

Thee L Urson
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that would mean is that when you feed greater concen-
trations of Aroclor 1242 it's less readily absorbed

than if you fed it at lower concentrations.

A That is a possibility.

Q Is that what you meant by your answer,
though?

A That is, yes, that is an interpretation.

Q Have vou been able to reconcile that with

your findings on Aroclor 1242, that a higher concen-
tration has much more quick and adverse affects on
reprocduction, growth and survival than a lower con-

centration o 12427?

7l

THE WITNESS: Would you read that back to
ne.
(The record was read by the
reporter.)
BY THE WITNESS:
A Yes, 1t does.
BY MR. FEZATHERSTONZ:
Q My cuestion was, have yocu been able to re-
concile that, the one Iincding with the other, ané you
said yes, it coes, ancé I Zcn't unders+tandé that.

In other woris, Doctor, vour answer seems

Tl"ea L Urlc-an
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to suggest that you didn't understand my question,
or you weren't responding to my guestion.

A I apparently, even on rereading, because
you were conversing, and that disrupted my—thought -

Q Let me try it again. The observation that
is reported in this fourth paragraph on Page 632,
have you been able to reconcile that with your
findings in the Aroclor 1242 feeding study that the
higher concentration of Aroclor 1242 when fed to the
mink caused gquicker and more adverse effects on
reproduction, growth, and survival than you find
when vou feed Aroclor 1242 at a lower concentration?

A If you are inferring that 40 in contrast
to 10, which is four-fold, and the figures given
there being two-fold increase, therefore yes, 1I
would say that one coulc reconcile that. One is a
four~-fold, and one is a twec-£0ld. Therefore twice
as much has still got in. Therefore, mortality and
reproduction shoulédn't be more guicklyv influenced.

Q Well, I wasn't fccusinag cn four-£old andé
two-£fo0laé.

he dat

a

f

A Except that 1is
Q No. Wha+t I am trving to understancd 1is -

Trea L Urcan
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whether you can reccncile your interpretation of
Paragraph 4 on Pace 632 with your interpretation
and the results ycu observed in the feeding study.
In particular, I am interested in the following:
You concluded or testified that a valid reading of
Paragraph 4 on Pace 632 1is that it takes much more
Aroclor 1242 when it's fed in concentrations of
40 parts per millicn to hit this LD5 level than
it does when you feed Aroclor 1242 in lower con-
centrations, suchias 10 parts per million, is that
right?

A That is ccrrect. That is the result of

the experiment, vyes.

Q That's right. That is the result of the
LD., experiment.
50
A Yes.,
Q Let's go over to this other feeding ex-

periment where you looked at the growth, reproduction

ang survival. It is fair --
|
| A This 1is surwvival.
! Q Let's cc tc regproduction and crowth. Okay?
i
: . . s s
i A ZXgegt the 40 parts per million dié nct

live to reproduce, therelore, I can't make a judgment
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on reproduction.

Q What about 20 parts per million?

A They didn't.

Q Did they all die?

A They all died.

Q Let's forget it. I am not going to get

an answer.
The last page, Page 634, would you read

the last paragragh, the last paragraph of your

paper. In other words, the only complete paragraph.
A (After examining document.) Yes.
Q Doctor, in that paragraph you set forth

some thougnts vou have on what might explain the
difference in toxicity between Aroclor 1016 and the
other PCB mixtures, is that ricght?

A That 1i1s correct.

Q Is it fair to say that vou have thrown out
in that paragraph a whole number of explanations,
possible explanations?

A There are several.

Q Doctor, is it also fair to sav that your

study which is r

(1)

corted here sheds no licgcht on which

of those exzlanations migh% explain what you found?

Thea L Urban

CL;ugo, I ”3nc;f &CO0T

<o

Ce-".-:-eJ S;-.ort'ﬂanJ Qcpor{n
124 Scut!" I_a Sa”c Stm".

to
"




o

Ringer - redirect (Featherstone)

=)
&2
wdy

| 2

A That is correct.

Q Indeecd isn't it also fair to sav, Doctor,
that the true explanation might be something that is
not even shown in that paragraph.

A That 1is always possible.

Q Doctor, would you turn to what is now
marked Exhibit 3-C, which bears the title "Biological
Effects of PCBs and PBBs on Mink and Ferrets - A"
Review," written by vau and two others.

AA Yes.

0 The first page under the heading Abstract,
the second paragrazch, the third sentence, do you
see that?

A Yes.

Q "The dietary concentration . . . " Would
you read that sentence to yoursel:l.

"The dietary concentration lethal to 50

percent of the adult mink was calculated as 8.6 and

6.65 ppm for Aroclcrs 1242 and 1254, rescectively."
A That 1s correct.
Q What does that mean?
A One wouléd nhave to read the paper, I believe,

to interore- that.

Thea L. Urban
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Q Well, can you interpret that for me right

now?

A In a rather simplistic manner. I1f one

would take the --

Q Doctor, let me try it in my words, and

tell me if I am wrong.

A All right.

Q Does that mean that in the LD50 test that

you ran for Aroclors 1242 and 1254 it took less

1254 than 12422

A This is talking about the concentration

in the diet,

Q That's right.

A Based upcn a mathematical computation.

Q Yes. Does it mean what I asked?

A That 1% wculcd take a lo&er level o0f Aroclor

1254 than Aroclor 1242 to be lethal to 50 percent of

the nink 1f fecd over the same course of *time.

Q What ccurse cf time?

A Well, that's scelled out in the document
nere as being basicallv over 247 tc 313 days.

Q Over that time gpericcé vou found it took less
of & concentrastion ¢ 1234 --

Threa L. Urban
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A I am sorry. Two hundred fortv-seven to
297 days.

Q Okay. This sentence on Page 1 means that
over that period you just set out the lethal dose
involves less of a concentration of 1254 than it

does of 1242.

A The lethal concentration in the diet.

Q With that modification, is that what that
means?

A I have to go back and --

Q Okavy. You know where I am coming from.

Now tell me what that sentence on Pace 1l means, the
sentence becinning, "The dietary concent;ation

lethal to 50 percent of the adult mink was calculated
as 8.6 and 6.65 parts per million for Aroclors 1242
and 1254, respectively."

A It savs that it wouid take a lower concen-
tration fed continuallv in the diet of 1254 to kill
50 percent of your mink than 1t would of Aroclor
1242.

e} In other words, 1234 is more lethal than

A That is &an interpretation, ves, based upon

Thea L Urban
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IRED
the concentration.

Q If you reduced the period of feeding, what

would happen to the lethality of the Aroclors?

A I have no basis.

Q You have no idea?

A I have no basis to arrive at a conclusion.
Q Doctor, do you have in front of you the

te: timony that you gave in the Bethlehem Mink case?

A Yes, I do.
WV Would vou turn to Page 20, please. .
A I have it.
Q Would you read that page to vourself.

Just skim it. I will direct vour attention to some-
thing moe specific. I just want to put it --
MR. WHITE: It starts here (indicating).

BY THE WITNES::

i

Do ycu want me to go to Page 217
BY MR. FEATHZIRSTONE:

Q No. The deal will be, Doctor, if you can't
answer one of my guastions, feel free to refer to

beZore or after the rortion I diract your attention

The tes+timcnyv that ap

0

ears on Page 20

Thea L U-tan
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relates to the feeding studies that you ran in the
late 1960s, is that correct?
| A That is correct.

Q The testing, the analytical testing that
is referred to on Page 20 also relates to the study
that was done in the late 1960s by yourself.

A Yes.

Q Doctor, refer down the page, and I will
read the gquestions and answers I want to ask you
about.

"QUESTION: At that initial point in time,

were they analyzed for PCBs?

"ANSWER: No, they were not."

That guestion and answer refers to what
you did in the 1960s during that feeding study, that
is, you éid not analyze those £f£ish for PCB content,
is that correct?

A That is correcct.

Q The next guestion anéd answer, Doctor, reads
as follows:

"QUESTION: Was that something that there

was widespread xnowledce of in 19682"

Le« me stop there. When vou heard that

Thea L. Urban
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guestion and responded to it, you understood the

guestioner to be
spread knowledge

that correct?

asking you whether there was wide-

of th PCBs in fish in 1968, 1is

A In the Great Lakes.
Q In thhe Creat Lakes.
A That is correct.
Q Your answer, Doctor, reads:
"ANSWER: PCBs were known, but they were

not known,

and it was not widespread knowledge

for the presence, certainly not in coho salmon."

Doctor, when ycu got involved in your feed-

ing studies in the late 1960s to determine what it

was in the Great
problem, did vou
salmon somewhat?

A I knew

what they were at

Q Did vou

Lakes fish that was causing the

read up on the literature about coho

what -- I know what ccho salmon --

the time.

read up to find out in the literature

what had been repnorted as levels of contaminants, and

what

ct
'<Q
'Q
1]
0
(o)
(41

coho salmon?

A We hac

con

taminants were being fcuné in the

our cwna analyses done for this study.

Tr‘ea L Urlaan
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247

Q I am talking about prior to the time you
had your own analytical work done, did you take a
loak at the literature?

A I presume we were appraised of this by

some of the colleagues that were working on the

project.
Q Well, you certainly looked at Hartsough's
work, right? You looked at his work, right?
A Yes. '
Q Which had been done in 1965.
A That was not research.
! Q What was it?

i a That's ocservation, reports. He's a
veterinarian that services the mink industry.

Q I take 1t you looked at his reczort, Dr.

Hartsougn's, befors getting involved in this feeding

study that vou described in the late 1960s, is that

righ«?

A I was familiar with it, vyes.

Q Di¢ vou look at other tyoes of things
written on ccho salmon, or on the feeding o0f Great

t
[+1)
"
(1]
n
[
§-
w0
& |

to mink, that tvpe of thing?

A What I am trving to sayv, research is a

Thea L. Urban
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team effort, and there were fish experts on the team
that was doing that study.

Q So there Qere people who did it, but it
wasn't vou, is that what you are saving? There
were people who took a loék at the literature, who
were involved in your project and reported back to
you.

A Anc probably reported to us or presented

us with the information.

Q Okay.
A Yes.
Q Page 20, where the answer is:

"PCBs were known, but thev were not known,
and it was not widespread knowledce for the
presence, certainly nct in coho salmon."

I take it what you are saying 1is it was

not known by you, ané it wasn't, insofar as you know,
known bv others that PCBs were in coho salmon in
1967 or 1963, 1is that correct?
A It was at least not called to my attention.
Q The answer that vou gave that I just read
you, that 1s what vou meant when you ansvered that
guestion, 1s that correct?

A That is correct. -Tha[‘ Lﬁ&m
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MR. FEATHERSTONE:
Oh, yes I do.

BY ¥MR. FEATHERSTONE:

Q Doctor, you.said
money .

A Yes .,

Q Two grants, that

A Yes. )

Q One grant I take

Aroclor 1016 study that is
to your 1976 afiidavit.

A Which is part of
exact number.

Q Let me rephrase i

One 0of your EPA g

redirect (Ffeatherstone)

No further questions.

you had some EPA grant

you recall.

it was used to do this

attached as Attachment F

t this way.

rants cf money was used,

and the results are Attachment F to your 1967 affidavit,

ané what 1is now Exkhikit 2-B

form in 1980.

» which you wrote in £final

A Yes, one of them.
Q what was the second grant used for?
A Also probably fcor a portion of the same

Theo L_ Ur"xm
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A Yes.

Q Have you received any other monies from
the Federal Government in your PCB work, any agency?

A Are you saying -- I am supported also by

UsDA funds.

Q Okay.
A As a member of the University.
Q Does that money come directly to vou for

your research activities?

A Scme of it does. Some comes to my col-
leagues, too, that are part oi the team working on
this. Specifically whether dollars might be used
on this, we don't delineate, we don't delineate a
clearcut; this is for this research, exactly.

Q But in any event, youAreceived two EPA
grants of money for your Aroclor 1016 research,
1s that right?

A Yes.

Q You have also received from time to time
monies directly f£rom the USDA for research.

A fcr research, correct.

8 VYour colleagues have also received monies

from USDA for research in which vou were involved.

‘ hea l U*oan
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1251
A That 1i1s correct.
Q For how long have you been receiving

USDA research mnoney?

A Without“én exact record, I presume I have
probably gotten it since I have been at Michigan
State University, since 1957.

Q . Let's get away from PCBs for a second
with respect to your government grant monev.

You had done work with a variety of other
chemicals as well.

A Yes.

Q Has any of that work been sponsored by
the Government, paid for by any Government acency?

A I mav have gotten some monevy to held sup-
port, I am not absolutely sure of this, some work
done back in the very early 1960s from the Department

of Interior, the U.S. Devartment of Interior.

Q Other than that, can you recall anv?

A Now, this is on chemicals --

Q Anv oI your research work since 1937.

RY I am supnported 1in the training of graduate

1
t

W funds, fellowship training. I

.
wha

students throuch

[3
.

nave nacé several.

L. Urban

—ranJ Ropor‘uv —_—

Thea
Cemireda S
124 So ~.'n Lo Solle Street
C"rc;go, !:lmc;c 6CoCcy



05

Ringer - redirect (Featherstone)
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Q Is that ongoing today?
A Yes.
Q For how long have you been supported in

that endeavor by HEW funds?
A It's been periodically off and on over

a course of time.

o] When you say "over a course of time," over
a course of a long time, I take it?

A Yes. None of them have ever worked on this
research.

Q I uncderstand that. Any other sources of

federal money that either support your research

activities or your teaching activities, or any of

A I believe that's all.

Q The Michigan Sea Grant of monev that vou
referred to, thcse are feceral monies, aren't they?

A Yes, they are.

Q Have vcu had Michigan Sea Grants other

zhan thils las%t one tihat you refer to?

a Yes,
Q How oZzen have vou had Michigan Sea CGrants?
A = QOver several vears.

| bl
reo . roan
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Q Beginning when?

Approximately £five years.

as

Q The last five years.
A That would be a recocllection.
Q The Sea Grant project was created about

five years ago, wasn't it?

A Yes. When Michigan State University moved
into it, I did obtain one the very first year, yes.
That was in support of PCB work.

Q wWhat did you use it for?

MR. WHITE: It was.

BY MR. FEATHERSTONE:

=)
[ i)

N

Q It was?

A It was 1n supgcrt.

Q Was?

A It was.

Q It was 1in support?

A Was, ves.

Q What ¢€id you use it for?

A Some of the Aroclor 1242 was supported for
that.

Q Have vcu ever done any work with Dr. Humghrey
of the !lichican Department of Public Health?

Thea L. Urban
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1 Xnow him, but we have not collaborated

>n research.

Have you ever spoken to him?

Yes.

Have you spoken to him about vour research?
I probably have.

Do you remember doing that?

o, not as a specific.

Have you ever been in written communication

with Dr. Humphrey?

A

Q

A

Q

I have great doubt of that, since he's --
Located in Lansing.
Yes.

When is the last time vou had any contact

with Dr. Humphrey?

BY THE

MR. WHITE: A long time ago?
WITNESS:

I may have seen him at a meeting this past
I believe I did see him.

FZATH

O]

RSTON

tv

Let me rephrase the guestion tz ask vou

cr
8]
("]
'_J
1]
n
r
rt
-

ime vou had a conversation of sub-

le L.Ljémn
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A Three years ago, probably.
Q Was it about PCBs?
A I believe we were at a meeting together,

and it was probably on PBBs.

Q Howakout Dr. Kimbrough, do you know her?

A Yes, I do.
Q Have you had any written communications

with Dr. Kimbrougn?

A I mav have. Mostly it's been by telephone.

Q When vou talk to people‘like Dr. Kimbrough
or Dr. Humphrey by telephone, do you make notes of
those calls?

A Yes, and thev are probably thrown away
or done on scrap paper that is near the phone.

Q Do you ever have those notes typed up, or
do vou ever keep them?

A No.

Q I have a recuest to add to your list.
Wculd vou make available to Mr. White for us ccmmun-
ications you nave had with Dr. Kimbrough, written
ccmmunications, on PCBs?

-
1

Yes, will.

Jl

These ccmmunications that vcu have had

Thea L. Urban
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with Dr. Kimbrough, have they been about your work,
her workx, or both?

A It has been related to the mink studies.
I have also consulted with her on PBB studies.

Q As it relates to your finlings in mink,

I take 1it.

A Yes.

Q dave yvou haé any communications with Dr.
Nesbitt?

A Not to myv knowledge.

Q Do you kxnow who Dr. Nesbitt is?

A Yes, I do.

9; I asked you earlier about your communications

with Dr. Veith.

A Yes.

Q Have you had any communications with him
other than in connection with this draft of the
1980 report on Arcclor 1016 that I asked vou about
earlier?

A Most of our communications have been via

telephone.

A And in the oricinal settinc up o the

T'r-ea L Ur'::on
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grants, we did communicate. But it would be related
to the 1016 research.

Q Have yvou talked to Veith at all about
Waukegan Harbor?

A No, I have not.

Q Have vou talked to any experts about Waukegan

Harbor or Lake #ichigan with respect to the PCB situa-

tion in Waukegan Harbor?

A No, I have not.

Q Do vou have any plans to do so?

A Not to mv knowledge right now.

Q Do you xnow a Dr. Colby?

A Yes, I co.

Q Have vou hacd any written communication with
him?

A I do not believe so.

Q Have ycu1 ever spoken to him by telephone?

A We appeared on a press.

Q Panel?

A Press interview together. We have been

tcgether, several. times, on the P3B episode.
Q A cress interview relating to what?
A PC3s, associatacd with the 2American Chemical

Thea L. Urban
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Society meeting at which the data that ycu have on
the 1972 report --
Q Dicd Dr. Colby make any comments during

that press interview about your work?

a I don't recall whether he did or did not.
Q Was that press interview ever transcribed?
A I don't have a copy.

Q Dié vou ever see any statements you made

cduring that press interview appear in any newspapers
or anvything?

A No.

o} Doctor, do you keep a file of your clippings,
1 you will, articles in which vou have been guoted,
things of that nature?

A Yes.

Q Doctor, I have one more thing I want you to

adé to your list. I would like your press clippoings

Does that also include magazine articles,

A Pozular press.
Q Pozular press?
A Yes. I cdon't have meany, but I have a few.

TLeo |__ Ur'can
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A Now, vou only want them related to PCBs.
You don't want them on such things as aortic rupture

in turkeys.

Q No.
A That 1is totally unrelated.
Q PCBs. To make it clear, anything felating

to vour late 1960s studies on the feeding 0f coho
salmon ané other Great Lakes fish to mink, in which
you didn't even know about PCBs, but it has some
relevancy to all of this, I think. I don't concede
that. For purposes of argument.
Do you know what I'm talking abcut?
A Eliminate PBBs?
Q Ves, -- well --
MS. OLIVZR: I don't know.
BY MR. FEATAERSTCNE:

Q For my zur»oses vou can eliminate PB3s,

'O

-~
1

unless you are asked to compare PBBs with PC3s, okav?
Roseanne, 1f you nave got a £fifferent reguest,

go aheac andéd make 1it. You can maxe it no

£

MS5. OLIVER: I weculd like to see the PBEB

ones as well.

Thea L. Urban
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BY THE WITNESS:

A I will send these to Mr. White.

MR. WHITE: Yes. We will discuss this
at some length and we will --
BY MR. FEATHERSTONE:

Q fou don't have any objection to producing
those to us, do you?
& No.

Q Doctor, do you have any objection to pro-
ducing anv of the material that I have asked for
during ths deposi+tion?

A Not if available.

Q Cr that Ms. Oliver's asked for in the
deposition?

A Not as long as theyv are aval.lable.

Q I£ iz becomes a cost problem in Xeroxing,
let us know, we will pay for it.

A Okav.

Q I want t» maxkxe sure that I am not going
©0 hear about all thaese problems later.

Doctor, my last recuest concerned rpopular

vress guctaticns and thincs of that nature. I mean,

Q

it's broader than newsctarer articles. Is that all

—_— |
! nea L_ Uroon
.
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| v2Si
right? I mean, you understand it's broader than
newspaper guotaticns. If you were guoted in Sports
Illustrated, for instance, about these things.
A . " Yes. I may not have those.
r Q You were in fact gquoted in Sports Illustrated,

is that right?

A No.
o] There was an erticle -- Well, never nind.
A In the Reader's Digest, I believe.
Q Do you have those in your file?
A No.
g Q You were guoted in Reader's Digest?
A I believe so.
0 Was this a telephone interview with you?
A ¥With my colleague, I think.
| o) Dr. Auvlerich?
|
| A Probabiv.
i
! Q Do you have a file of guotations that he's
! macde in the popular press, statements he has made?
i
: A I don't Xnow whether he has one or not.
i
: Q Ycu don't xeez one --
i
’ A No, certainlyv I don't.
i Q -- 0 ccoments made by him about the wcrk

Thea L. Urban
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- redirect (Oliver) 3
the two of you have done?
A If my name is associated, he probably would

give it to me.
MR. FEATHERSTONE: I don't have any further
guestions.
MS. OLIVER: I have a few here.
REDIRECT EXAMINATION
BY MS. OLIVER:
Q ~In responding to some of Mr. Featherstone's
guestions you talked about feeding of fish day in,
day out, or on another basis. Do you know what the
practice in the mink industry was in the 1960s with
respect to feeding fish in the diet oZf mink?
A It's generally a pretty consistent thing.
They make up a large -- They make it in large batches,
depencding on the size of the commercial operation, and
then that is fed out -- frozen ané then thawed out,
ané fed out as recuired.
Q Sc to vcur kncwedge the practice in the

incdustry has been to incluce fish in the diet ©oZf mink

£

cn a day 1in, dav ouvt basis, prettyv much recularlv.

Q That practice hasn't changed, to vour

v T !
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s ' ' | Q ,

( ev:" ed Sﬂev'.‘.vd egaorsar
- — ] .
122 Souz'a l_.a :Jl!e Stmt

C.'-n;cago. I'ireis 6CE03

t3

lw




4

[0}
b3l
<
Co

Ringer - redirect (Oliver)

<nowledge?

A No. They stay close to that.

Q I have a couple of guestions on the
breeder, pelter thing.

You mentioned that pelters are kept or
raised for about six months, and then their skins
are taken.

What is the life expectancy for a breeder
mink?

A A normal figure that I continually hear
guoted is somewhere between four and five years.
c To your knowledge has that life expectancy

changed over the last 20 vears?

A I have no knowledge one way or another.

Q You haven't done any kinéd of survey?

A No.

Q Am I correct that in the mink ranch industry

some of the ranchers raise minx as breeders and
pelters, both?

a Thev maintain theilir own breeding stock, yes,
taken from the ofisgring that are born.

Q Is that tvpical, that a mink ranch would
maintain its own bDreeding stock?

TLea L U?":on
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A Yes. He may buyv additional breeders to
upgrade his herd.

Q Am I correct that the purpose of a mink
ranch 1s to raise mink for pelters?

A That is correct.

Q So the breeding stock that is kept 1is
a small part of that, of the number of mink that
are ¢cn a ranch?

A Since the average figure I guoted vou
yesterday is thev would like to have about four
voung born per breeding female, they have to have
roughly 25 percent of their animals being breeders.

Q So am I correct in understanding that
about 25 percent of the mink in the Lake Michigan
area are mink breeders, and the remainder are
pelters?

A I think that is a2 fair assumption.

Q The problems that you reported arisincg
in 1967 with mink reproduction, do you know if

the problems were observed in the mink breeders?

A Only.
Q Only?
A To our kncwledge.

Thea L. Uroan
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Were the problems that were reported only

related to reproduction problems?

A

Q

That 1s correct.

There were no

problems reported back in

the late 1960s regarding growth?

A

I think there

is a good explanation of

why it was not in growth.

Q

A

34

A

But first answer my question, that it was --

There were no problenms.

Reported.

Reported on growth.

low vou are going to tell me why.

The availabili

ty of the coho salmon that

brought this to a crux took place late, after the

spawning run,

already taken place;

ané the growth of the animals had

therefore, the first feeding

0of the coho salmen toock place in their breeders,

st

a

“ing roughly

<
o)
z
rt
&)
s
[0}
U

rgro

December throuch the March feeding

lem that was reported in

ing the breeding period, was that problem

Complicaticns

breeding period?
from feeding Great Lakes
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Ringer - redirect (Oliver)

fish had been reported prior to that time.

Q When?

A Dr. Hartsough reported that this problem
hadé been existing startisg in I believe he stated
mid- to early-1960s. But without reviewing that
article, I would not want tc be held for those exact
dates.

Q So your information as to previous pro-
blems with reproduction arebased on Dr. Hartsough's
article that you reviewed?

A That is correct.

Q Are all the tests and experiments you have
conducted on minks keen conducted on minks, research
minks from the Michigan State mink ranch?

A Yes.

Q o one, to your knowledge, ever tested
any of the mink breeders that were reported to have
had problems reproducing in 1967?

MS. JACCBS: Tests for what purpcses?

BY MS. OLIVER:

Q Tested to Ziné ocut what the problem was.
& I would imagine that people did examine

that probilem. I dic nct.

TLeo !__ U'r"oan
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Ringer - redirect (Oliver)
A
Q You did not =-=-
A No.
Q -- test any of the mink that were in the

mink industry who reportedly had any problems in the
1967 reproduction breeding period?

A To my knowledge no one at Michigan State
University did.

Q Do you know of anvone who ¢&id?

A I would have suspected that the companies
supovlying the feed did.

Q But ycu haven't read or heard of any such
studies?

A No.

Q Since 1967 co you have knowledge of any
studies or tests tra:t have been done on mink commer-

cially raised?

A "For" the guestion 1is?
o} For reproductive problems, growth problems,

survival problens.

A We continuelly cet phone calls about problems.

Q But I am asxing whether any studies have
been done of commercially raised mink with rescect
to repcroduction.

Thea L. Urban
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Ringer - redirect (Oliver)

A We have looked at problems on the growth
of the young, which might have been suspected to
have something to do with lactation.

Q Were those studies that you had done,
done on mink that were on a mink ranch in the

commercial sphere?

A At least in one case I would say yes.
Q What was that?
A We were asked to go out and look and see

whether the animals had anemia, in Iowa.

Q Dié vou find the cause of their problem?

A No.

Q So vou dién't relate those to PCBs in any
way .

A No.

) Do you know of any studies that have béen

done o.. mink in the ccmmercial area that have been
raised, that have haé any problems which have been
relatec o PCBs?

A The case I +estified in in the Bethlehem
case was sutzh a case.

Q Arnvthling else?

A The-e are other cases, but I have not

Tlhea L U rLan
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Ringer - redirect (Oliver)
326y

appeared in them.

Q Anything in the Lake Michigan area?

A Possibly. You know, the Lake Michigan
area. Immediately adjacent to 1it, no.

Q What areas are you referring to when you
say adjacent to 1it?

A I believe one of my colleagues was involved

in Minnesota.
Q Was it found to be a PCB problem?
A I think that is what the suspect was. I

am not sure what the outcome was.

Q Any others that you are aware cf?
A I believe that's the only one.
Q If I coulé just make sure I understand.

Is it vour testimony, Dr. Ringer, that the

only two instances in which cocmmercially raised
mink have been studied and found or suspected to
have a PCB relatec problemgswas in the Bethlehem mink
farn in New Hampsnire, ancéd the Minnescta mink farm?

A I am not sure whether the Minnescta mink
farm actually turned out to be that problen.

Q But thcse are the *two areas which are

even suspected, to vour xXxnowledge?

T! | !
| nea _. roan
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Ringer - redirect (Oliver)
32
A No. There are others that have been
suspected.
Q But not in the Great Lakes.
A .But not due to the Great Lakes, yes.
Q Does your group have a practice of

issuing press releases relating to the work that
has been done, or any kind of public releases?
MR. WHITE: By "his group," you are
talking about Michigan State University?
MS. OLIVER: His research group.
BEY THE WITNESS:
A I make no effort to get publicity on
our reseszrch.
BY MS. OLIVER:
Q So to your knowledge there are no press
releases availaple on vour various reports or tests

or studies?

A Not as oI the present, no.

o} Well, for any of the pasgt regorts.

a I will supply anvthing.

< If vcu nave them, vou coulé addé that to

p: That woulé e Included.

Tl‘xea I__ U rgan
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Ringer - redirect (pliver)
! - cross
Q Press clippings.
A That is where we get -- Yes, I have that

i written down. They have a clipping service. 1If

our information service releases anything, they

send us a copy of it.
MS. OLIVER: I don't have anvthing else.

Thank you.

MR. WHITE: I have a few guestions just
for points of clarification.

CROSS EXAMINATION

| BY MR. WHITE:
| Q Yesterday when Mr. Featherstone was exam-
i dining you, you testified, I believe, that the Great
% Lakes fish haé two parts per million. Based on an
| average consumption of fish, it was safe for human
: consumgztion.

A That is correct.

Q- Is there anyv gualification to that state-
ment, or tﬁat pisce of testimeny?

A Yes.

MR. FEZATHIRST

o
i

Objection, leading.

BY MR. WHITE:

f Q Go ahead and answer.

Thea L U-rsan
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Ringer - Cross
ey
.o n

A Yes.

Q What is the gqualification?

A The thing we had been talking about, and
I was directing my response to, was the effect upon
reproduction, the ability of the human to conceive,
carry a fetus to term, and to lactate or nurse the
infant.

As I svecified in my answer on another
guestion, I was not talking about effects upon anyv
biochemistry or such as enzyme induction.

Q So the saZe level of two parts per million,
is it possible for that safe level to change if the
parameter wouldé change, that is, reproduction or
lactating females, would the two parts per million
change, possibly?

MR. FEATHZIRSTONE: Objection, leading, and

no foundation.

BY THE WITNESS:

A Can ycu regeat --
BY MR. WHITE

Q Do vou want me to rephrase it?

A Yes

Q Fine. Twc parts per million, I believe your

Thea L. Urban
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Ringer - cross
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testimony is two parts per million is a safe level
for human consumption for an average fish eater of
Great Lakes fish.

A Yes.

Q Is it your testimony that that two part
per million may go up or down, depending upon the
parameters, that is, depending upon whether or not
it has some other—parameters, other than lactating
female or pregnant women.

MR. FEATHERSTONE: Objection, no founcdation.

BY THE WITNESS:

A That is correct, because as I just stated
a few moments ago in the cuestion about our mink
research, talking about a specific level, I indicated
that such things as enzyme induction coulé be induced,
or you could induce hepatic enzymes at levels below
what we were talking about for reproduction. My
discourse primarily intended to be directeé at
rezroduction.
3Y MR. WHITEC:

Q With respect to Exhibit 2-B, Doctor, Page

l, the sentence inthe second paragraph that Mr.

r.)

r

eatherstone had vou review, 1 believe your testimony

T'ﬁea L Urgan
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Ringer - cross

-
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e

was that --
MR. FEATHERSTONE: I don't want to steal

Miss Oliver's thunder, but that was her question.

MS. OLIVER: I know we look a lot alike.

It is easy to confuse us.

BY MR. WHITE:

Q In your prior testimony, Doctor, you
indicated under gquestioning by Miss Oliver or Mr.
Féatherstone that that was your opinion, that PCBs
would create a hazard, or would preéent a hazard
for many years to come. I believe your testimony
was that that was based upon your studies, is that
correct?

A I believe that is correct.

Q When vou sav your studies, what I am
looking for is a clarification of that word. Does
that only include vour mink studies, the experiments
that you have done?

A No. This would certainly include reviewing

of literature and being as cognizant of what is going

on in the area as cossible. Scientific literature,
and what 1s being dcne by other researchers.

Q Doctor, is that statement that PCBs will

Theo L Urban
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Ringer - cross

A

3275

present a hazard for many vears to come limited only
to mink?

A It is probably not just limited to mink.

Q Fine. Thank you.

Doctor, yegterday I believe Mr. Featherstone
was guestioning vou with respect to changes in
articles submitted to journals for publication, but
prior to publication, and whether or nct you had made
any such changes, added footnotes or changed the sub-
stance of paragraphs. I believe your testimony was
to the best of your recollection you had not.

For the purpose of clarification of the
record, please explain precisely what is the procedure
when you have performec an experiment, andé then
desired to publish an article in a journal. What
are the professional reguirements prior to publica-
tidn as a proiessor at Michigan State University?

MR. FZATHERSTONE: I object to the form

oI the guesticn It is unclear. I object to

the foundation.

Are vou asking the man what the practice

oI the proiession is or what his personal

Thee L. Urban
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Ringer - cross
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BY MR. WHITE:

Q Do you understand the quesfion, Doctor?
Let me rephrase it.

When you perform a study or an experiment,
mink feeding experiement such as you have testified
to in the last couple of days, prior to publishing
that in any journal, what steps and procedures must
be gone through for you as a professional at
Michigan State University?

A Our normal procedure within our department
at Michigan State University has been that we write
a manuscript for publication. Before it can leave
the department to cget attached to it a journal
article number, if it is going to a referee journal,
such as you woulc see cn the bottom here. I Jjust
hapoened to pick up the article here in 1977. There
is é footnote attached that it is published with
the approval of Michigan Acriculture Experiment
Station as Journal Article No. 7778, in this partic-
ular case.

Before it will be approved by the Director
0f Agriculture Experiment Staticn, it hadéd been

reviewed by two peers ané accepted for publication

Thea L. Urban
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Ringer - cross

by these two veers. These would be scientists
either within the department, or it could be outside
oI the cdepartment.

The article then goes to the Director
for his approval.

Then it is forwarded to a journal, to the
editor. The editor then sends it out for peer
review by other scientists. Normallyv two such re-
viewers. It is then sent back to the authors for
the comments of these scientists, which they can
either accept cr reject those comments. If they
do not accept them, our standard procedure is to
write to the editor stating why we did not accept
the comment oI the reviewers,as the editor has
so listed to us.

The editor then has the prerogative of
rejecting, still rejecting the article or sending
it backx saying you should do this.

Q During the course of this peer review
proceed on campus at Michigan State, and after
sending it to the editor of the journal, have the
comments that have ever been sent back by your

peers at Michigan State, or by the referees for

Thea L. Urban
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Ringer - cross

the journal resultedéd in vour making any changes
t2 anv of the articles that vou have sent in, or
s2nt to be published?

A Freguently they are editorial changes.
So each time the manuscript has to be retyped
complately.

Occasionally they will look at something

and say why didn't you co this, or interpret it

this way.

‘Ne either accept or reject those comments.

M2. WHITE: Fine. Thank you. I have no
guestio.s.

MR. FEATHERSTONE: Before I go into ny
guestions, Mr. White, let me ask you again for
the Governma2nt's rosition on this witness.

Is this witnass going to be offered at trial,
or used at trial to give any testimony on the
likely effects or possible effects of PCB
exposure to humans?

I will refer vou to your description of
Dr. Ringer as a witness. There is no mention
of that.

MR. WHITE: I think the description of

Thea L. Urban
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Ringer - redirect (Featherstone)

Qo

Dr. Ringer would stand, at this particular point
in time. I think thatsbasicaily what we are
going to offer him for.

I just want the record to reflect the
clarificadonsvin'the testimony.

MR. FEATHERSTONE: I am not challenging
your clarifications. What I am asking is
whether you are gcing to elicit testimony
from the good coctor about --

MR. WHITE: We are going to elicit testimony
from the doctor with respect to the statement
description, brief cdescription of his testimonv
-that was provided to you. That is going to be
the basis of his testimony.

MR. FZATHERSTONZ: On the basis of that
continued revoresentation, Doctor, I have a few
guesticns to ask.

RZDIRECT EXAMINATION
MR. FZATHERSTONE:

Q Wnen vou said that “two parts per million

PCB was a safe level Ior humans eating £ish, vou

saic average consumption. What is average consumption?

A There are heavvy £ish eaters, there are

Thea L Urtan
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Ringer - redirect (Featherstone)
42590
low fish eaters. Some have to be average.
Q What is an average annual consumption of

fish that would result in a safe two parts per million

PCB level as far as vou are concerned?

A I would take the figure as somewheres in
the 14, 12 - 14 pounds per year consumption.

Q What is the basis of that, Doctor?

A From what I have read in previous times.

Q Are you aware of any studies in which

anvone has found that heavy fish eaters, as you
describe them, have been in any way harmed by eating
fish containing PCB residue?

A I do no:t kxnow of any such findings.

Q Doctor, do you follow the epidemilogical
work done in the 2C3 area?

A Only in that it comes to light in socne
of the material I am reading.

Q Are you aware of any epidemilogical
studvy in which anvcne has found any adverse effects
from PC3 exposure on humans?

A Since I have never made a concerted effort
tc £ind it,no.

Q What you are telling me is to the extent

Thea L. Urban
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Ringer - redirect (Featherstone)

you are familiar with it, you don't know of any
epidemilogical study that has found any adverse
effects on humans, is that right?

A You are speaking of Great Lakes fish
consumption, aren't you? You are not speaking
about accidental contamination.

Q Doctor, let me make it very, very clear.
Let's take Great Lakes fish first. Are you aware
of anybody who has found any adverse effects on
humans, eating anv gquantity of Lake Michigan fish,
or any Great Lakes fish with PCB residue in it?

A That is not mv expertise, and therefore
I dor't search that out.

Q So you haven't found anything, is that
right?

A That 1is correct.

C You just told me it's not your expertise,

vou don't bother with that literature, is that right?

A But vou can't help but read it once in
awhile.

Q But vou con't follow it.

A I don't meke a concerteé effort, right.

Q Now, let's go cn to any chronic PCB

Trea L. Urbon
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Ringer - redirect (Featherstone)

exposure. Are you aware of anybodv anywhere who has

found any type of chronic PCB exposure harmful to

humans?

A The Yusho case.

Q Do you consider that a chronic exposure
case?

A That was more than one meal.

Q My gquestion is, do vou consider that a

chronic exposure case?
He 1is talking about the Yusho case,

Y-u-s-h-c.

A This depends on how one interprets the word
chronic.

Q I am just asking you, do you consider it a
chronic exposure case?

A It was not acute, to some of those people.
It was certainly not acute exposure.

Q Are ycu telling me some of the peorle had
chronic exposure?

A Some people term things subacute, subchronic,

Q Doctecr, let's move awav £from that. Let's
Go back to the coriginal guestion. My criginal cuesticn

Thea L Urban

Ce-:-:;ed' S;nor:;anJ p\eoor‘:ar
125 Sou‘.L L_a Sa“o Stmt
C;icagc, l”inoif 6CH02

-

o

ty



Ringer - redirect (Featherstone)
was are you aware 0of anybody anvplace who has found )
any adverse effects to humans from any chronic
exposure to PCBs. Your answer was the Yuého
incident. Are there any others? We will deal with
Yusho in a second. Are there any others?

A No.

Q Let's go to Yusho. Have you read any
recent literature on the Yusho incident?

A Recent, no.

Q Have vou read any literature by the
Japanese medical doctors or the Japanese toxicologists
who have analyzed the Yusho victims?

A I don't recall whether I did or did not.

Q Well, Doctor, isn't it a fact that the
literature now states that the human effects founé in
the Yusho victins are a:ztributable to the dibenzo-
furan poisoning and not the PCBs?

A I have seen that alluded to.

Q Well, vou have seen it more than alluded to.
You have seen it stated, haven't you?

MR. WZIEI

|
r
+3
t9

You know, Bruce, I don't mind
you asxing Dr. Ringer any cuestions you want to

ask, 1f I igued vour interest in this area.

Thea L. Urban
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Ringer - redirect (Featherstone)

I respectfully request the tone of your voice
remain as calm and cool as it has in the past,
because I am starting *+o find it insulting.

‘ BY MR. FEATHERSTONE:

dibenzofurnas have a toxicity level to laboratory

Q Doctor, are you all right?

| a Yes, sir.

i Q Wiould you please answer my guestion.
N

E a That is at least one of the current sugppos-
t

I iticns.

‘l .

! Q You are aware, aren't you, Doctor, that
i

!

animals, certainly, of at least a factor of five

greater than PCBs?

: A Yes.
|
f Q Are vou aware of --
i
~— : 2ardon, Kaye?

ME. JACOBS: It is an admission.
MR. WHITE: Just Xeep guiet.
Go aheaa.
- BY MR. FEATHZIRSTONE:
Q Sorryv, Doctcr. You are aware, arern't you,
Doctor, that the average pa:ﬁ per million PCB
concentration consumed by the Yusho victims was

T'nea L Ur':an
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at least a thousand parts per million in the rice o0il?
A I have seen various figures.
Q The various figures you have seen, have

they been around a thousand parts per million?

A They have been high, very high.

Q A lot higher than you --

A I would consider that high.

Q In fact, aren't they so high that you

ccnsider this almost an acute poisoning case?

A I am hung up on the term "acute."
Q Well, do you consider it a poisoning
case?
A As contrasted to “"chronic"?
C Rignt.
A . If{ one repeatedly takes something in, it's

charonic, in my interpretation.

Q Doctcr, have vou vourself formed any con-
clusions about wnether dibenzofurans or PCBs
caused the problem?

a I was not there, anc¢ I have not analyzed

any of the compounds; therefore, I cannnot make any

P
.

Q At this point in time, anyway, you don't know

Tsnea l_ UrLJan
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whether it is the dibenzofurans or PCBs or indeed

the chlorinated naphthalenes.

A Bevond what I read in the literature.

Q Your understanding of the litefﬁture is
that it's at best inconclusive, is that your testimony?

A Pardon me?

Q That it is at best inconclusive as to what
was the cause in Yusho?

A Since that is not my area of expertise or
research, I have not delved directly into that.

Q In other words, you are not willing to
express an opinion as to what the current state of
the literature is on Yusho.

A Ne, I am not.

Q Doctor, you are aware that the PCBs that

got mixed into the rice o0il in Yusho were not Monsanto

PCBs?
A That is correct. That is my understanding.
0 I alweys like to hear that.
A I am well aware coi that.
Q You are aware, aren't vou, that the chemical

mixture of the Japanese PCB involved in that case

1s ¢ifferent than the Monsanto Aroclor that we are

Trea L. Urban
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Ringer - redirect (Featherstone)

talking about in this case.

A I am well aware of that.

MR. WHITE: Where does that leave you,

Bruce?

MR. FEATHERSTONE: Pardon?

MR. WHITE: I said where does that leave you
with respect to finishing up here?

MR. FEATHERSTONE: Well, I think we will

get along.
8Y MR. FEATHERSTONE:

Q Doctor, is it £fair to say tnen that, as I
think you have testified here in the last few
minutes, that ycu jusc don't keep up on the state
of the literature, the state of the art with respect
to whether PC3s do or cdo nct cause adverse effects
in humans other than on a dermatological basis,
or something like thea=x.

A As it would relate to finding effiects that
we are observing in mink, I would read this =--

Q Yhat ycu are talkxing asbout, vou follcew
the literature wizth respec:t to the effects of FC3s

cn human beings onlwv insciar as it ccnceras human

reprocuctive eifscts, is that rigat, or growth?

L
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Ringer - redirect (Featherstone)

A That has been the primary emphasis. For 9233
examnple, if I wanted to look at the effect on the
toenail of the ferret, I would also look to see
how it affects humans.
Q Have you found any studies, any reports
bv anyone anyplace, anytime, anywhere, that says

that PCBs have an adverse effect on human reprocuc-

tion?

A I will 1limit it to the United States and
say no.

Q When you limit it to the United States I

take it you are not aware of anvthing anyplace else.
A That is correct.
Q Putting Yusho aside, because you andé I
nave already had it out about Yusho, are ycu aware
o any study, any report, anyrlace that shows any
adverse effects frcem PCBs on humans, and I am talking
about chronic exposure nrnow, that are the adverse

effects you .saw in minx as a result of your chronic

Q Doctor, I want to show vcu a statement

that Roseann Oliver showed you earlier, and Jim

Thea L U,-':n
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Ringer - redirect (Featherstone)

White showed you in his examination, and now I
want to show it to you, so therefore the board is
complete.

The last sentence of that paragraph that
everybody has referred you to -- First of all, the
document vou hold in your hands doesn't talk about
the effects of PCBs on humans, does it?

A It is a general statement.
Q I know. I understand that. But please
answer my guestion first.

The document you holé in your hands right

now, which is --

A The report on mink research.

Q2 Yes. It's Exhibit 2-B.

A That 1s correct.

Q That document doesn't report anything

relating to the effects of PCBs on humans, is that

rigint?

A It is cdirectec at the stuéy on mink.

Q Mow, let's go to the sentence I just asked
vou tc read. You said 1t was a ceneral statement,

is that right?

4283
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Ringer - redirect (Featherstone);n,;o
: - Ja

Q Is it a voluntary statement, Doctor?

Does it have any relationship to what follows in
vour report, in Exhibit 2-B?

A The purpose of the study was to look at
Aroclor 1016, since 1016 may have been in the
environment, and may have got into the fish of the
Great Lakes. Therefore, this 1is what is apropos
into the fact that i1f the Great Lakes fish were
contaminated and continued to be contaminated, over
the years to come it would have an effect on the
mink.

Q Okay. That statement that you are talking
about then, the last sentence of the second paragraph
cn the page labeled Introcduction, Page 1 of this
Exhipit 2-B, Doctor, doesn't that statement refer to
mink?

A It is directed toward mink, but it could
also have application elsewhere.

o} I understanc that. Let's put that aside.

When vou wrote that statement were you
writing it to express ycur oczinion on mink only?

A It was an introcduction to this article

whirmrh T a Aaalsmme eridta masnis Cmn AF mAnTe~, A~ L
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Ringer - redirect (Featherstone)

to do with how it aéplied to mink.

Q Doctor, do you make it a practice to make
conclusions, brcad, sweeping conclusions on things
that you do not stay-abreast of?

A I think after gquestioning you know I do
not try to make broad, sweeping statements.

Q Doctor, I wouléd have said that, I think,
mavbe as well after admitting now under ocath that
you do not follow all the literature on the effects,
or no effects of PCBs on humans.

Will you now say that that sentence that
evervbody has pointed out to you, the last sentence
in the secondé paragraph on the page labeled
Introcuctiocn, coes not relate to humans?

A I don't know how you can actually say that,
since if the human, 1if it does ~-- if the compounds
édo get into fish, and the human eats the fish, how
can I totally eliminate the human or any other animal
that wculd eat the fish.

Q What vou are saving is there may be an

effect. Ycu can't totally eliminate it, but vou

-

3

éecn'* know therz 1s going to be one.

-

A Tha+ 1s correct.

Q Inde2é, as vou have stateéd a number cf times



Ringer - redirect (Oliver)

9292
in your ceposition, you are not willing to state
with any degree of certainty that there will be
any effects of anv humans eating £ish containing
PCBs, is that right?

A I have an answer with some gualifications,
and I stand by that.

MR. FEATHERSTONE: Roseann.
REDIRECT EXANINATION

BY MS. OLIVER:

Q Well, I have to ask a couple of guestions.
When I asked vou about the Introduction to vour
1980 report, and I askec you whether it was true or
not that the hazard that you are referring to in
that paragraph, the hazard that vou referred to in
that paragrapn, is relateé to the hazard to mink,
vou toldé me that that was correct. Do you recall
that?

A I believe that was my answer.

Q Is that still vour answer? That is what
you refer toc, the hazard to mink?

A Since 1% 1s a broad statement, but it is

'o
LA

imarily cirecced at mink.
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Ringer - redirect (0liver)

J293
your intention was in writing it was to direct it
to the study you were doing to mink.

A Of course.

Q If you just look a minute to the last
paragraph on that page, the second to the last
sentence, it begins, "The objective of this studv. . . "
Do vou see that sentence?

A Correct.

Q The end of that sentence talks about,

". . . provide data for evaluating the relative
toxicity of this chlorirnated hydrocarbon corpound."”
Which 1is Aroclor 1016, is that right?

A Yes.

Q Are you aware of any work that has been
done using the data p:ovided in this report, your
Exhibit 2B, wnich has been used to evaluate the
relative toxicity of Aroclor 1016 to any mammal
or animal besides mink?

A I am nct awars oi anyone else's using it.

1iS. OLIVER: I don't have anything else.

p—

MR. WHITE: All rignt. Thanks verv much.
(Witness excused.)

(FURTHER DEPONENT SAITH NOT.)
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STATE OF ILLINOIS )

~—

Ss:
COUNTY OF C O O K )

I, Thea L. Urban, a notary public within and
for the County of Cook and State of Illinois, and
a certified shorthand reporter of said state, do
hereby certify:

| That previous to the commence of the
examination of Dr. Robert Ringer, he was by me
first duly sworn to testify the whole truth con-
cerning the matters herein;

That the foregoing deposition was reported
stenographically by me and Jean Korinko Sweeney,
both certified shorthanéd reporters of the State
of Illinois, &and was thereafter reduced to type-
writing under my personal direction;

That the said devosition was taken before
us at the times and places specified;

That the reading and signing of said
depositioh was not waived, and that the said deposition
constitutes & true recorcé of the testimony given by
said witness;

That no one reporting this deposition is

a relative of, or emplovee or attorney of counsel for,
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any of the parties, nor relative or employee of
any attorney or counsel for any of the parties
hereto, nor interésted directly or indirectly in the
outcome cf this action.

| IN WITNESS WHEREQOF, I do hereunto set
my hand and affix my seal of office at Chicago,

Illinois this day of ’ , l981.

Notary Public,
Cook County,
Illinois.

My commission expires:
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